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How Bunny’s Hair Turned White 


JUST LOOK at this poor rabbit—it’s having its little 
ear pulled. Poor bunny, his is a sad lot. For no reason 
at all he is having his ear pulled by those cruel fingers 
at the sides of the picture. Whose fingers are they? 
Well, to tell the truth, we don’t know, but they might 
be those of Dr. W. D. Coolidge, the world-famous sci- 
entist of the General Electric Co. research laboratory— 
the inventor of the modern X-ray tube. 

No, Dr. Coolidge is not a cruel man who delights in 
pulling little bunnies’ ears. Indeed no, he is the kindest 
of men but he has just invented the new cathode ray 
tube and to find out more about it, he exposed bunny’s 
ear to the action of the cathode ray for an instant. And 
this is what happened: First, the hair on the ear disap- 
peared and then, after the scab which formed fell away, 
another growth of hair appeared, but this time, instead 
of the original grey hair, it was a profuse growth of 
long, snow white hair. 

This ray, which is in reality a stream of infinitely 
minute particles of electricity or matter moving at the 
inconceivable speed of 150,000 miles per second, is 
capable of producing many other strange effects. We 
have an idea that if you parked yourself in front of the 
cathode tube for a couple of minutes when it was operat- 
ing, you would not be of much use in this world after- 
wards. You might have the unique honor of being a 
martyr to science, but who wants to be a martyr? There 
is no fun in that. . 

Anyway, they are playing with this tube at Schenec- 
tady and if you want to know more about it, turn to 
page 1349. 
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DEMAND FOR HIGH-PRESSURE BOILERS Has BroucHtT 
Azsout NEw MANUFACTURING METHODS AND Has Stimv- 


| LATED RESEARCH IN Many ALLIED FIELDs. Br E.R. — 








power plant practice for a number of 
years past, the developments of recent years 
are but little short of astounding. This can 
be ascribed almost entirely to the marvelous 
growth of one piece of apparatus—the steam turbine. 

Demands of turbine builders for higher and higher 
pressures and temperatures have reacted on boiler man- 
ufacturers to the extent of rendering much of the old 
boiler-making equipment obsolete and unusable. Many 
shops have been very largely re-equipped with tools 
adapted to the working of extremely large and heavy 
plates, and of which the handling apparatus alone is 
an important part. Even the capacity of the steel mills 
to meet the demand for large plates has been reached 
and the ability of the railroads to handle the bulky 
boiler parts offered for transportation has been greatly 
taxed. The last two years have witnessed a continua- 
tion of the growth of past years in size of units and 
of working pressures. 

Three hundred pounds per square inch and above 
are now by rather general agreement regarded as high 
pressures, as are steam temperatures of 600 deg. F. and 
up. Even a couple of years ago-.pressures and tempera- 
tures less than these would have been called high. What 
the ecoriomical upper limits are has not yet been defi- 
nitely determined and about which there is still much 
difference of opinion. It seems probable, however, that 
pressures of more than 650 lb. will not be used to any 
great extent for some time to come and it is not likely 
that pressures much in excess of 450 lb. will be the 
general rule for the immediate future. The future 
maximum temperature will probably be about 750 deg. F. 
Working pressures of 350 lb. and temperatures of 700 
deg. F. are now relatively common and are growing 
more so. The very high pressures of 1200 lb.—1400 lb. 











*Vice President, Heine Boiler Company, Inc. 


IO THOSE who have been in touch with 


are only for large central stations, where the whole 
scheme of operation can be properly co-ordinated. It 
is exceedingly unlikely that pressures even approximat- 
ing these will become common in industrial plants. 
However, while the general tendency is toward high 
pressures, there are still many instances where the more 
moderate pressures of from say 150 Ib. to 200 lb. should 
properly be used and where reciprocating prime movers 
are to be preferred. 


HicgH PRESSURES AND TEMPERATURES BrinG OTHER 
PROBLEMS 


The high steam pressures and temperatures are giv- 
ing rise to other manufacturing problems. Old boiler- 
making practices are giving way more and more to 
machine shop operations, the better and more accurate 
workmanship being required for tightness rather than 
just for safety. The old materials, as excellent as they 
have been, have not the physical characteristics to give 
the strength without undue thicknesses. Metallurgists 
are now at work on the development of alloy steels that 
will combine the needed toughness and ductility with 
high tensile strength in the presence of high tempera- 
tures. 

Practice of requiring high rates of evaporation con- 
tinues unabated. Old boilers in many instances have 
been provided with fuel-burning apparatus that will 
supply heat in quantities sufficient to multiply the orig- 
inal rated capacities two, three or even four times. The 
economical limits vary with the conditions of each indi- 
vidual plant. Few, if any, boiler operators are now 
content to run at the old-time ratings. The result has 
been that the demand for additional steam has often 
been met by increasing the fuel-burning capacity rather 
than by installing more boilers. Or in the case of new 
boilers, smaller sizes are selected. 

Increasing cost of fuel has directed attention to the 
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finer points of economical operation. By maintaining 
boiler settings in first-class condition and by providing 
indicating, measuring and recording instruments by 
means of which a full knowledge of the characteristics 
of all the factors involved is at all times available, the 
highest possible efficiencies may be attained and made 
continuous. A great variety of instruments have within 
the past very few years been designed for this purpose 
and they are being more nearly perfected day by day. 
Of these, the control systems that automatically co-ordi- 
nate the furnace conditions with steam requirements 
are perhaps the most important and many are marvels 
of ingenuity and practical utility. It should be always 
borne in mind, however, that any device embodying 
moving parts must have adequate attention and be given 
proper care if they are to continue to function depend- 
ably. 


Metuops or Usinec High Pressures STILL IN COURSE 
OF DEVELOPMENT 


Several different methods of using high-pressure 
steam are in course of development. There is as yet no 
general agreement as to what is the best way. Data is 
accumulating all too slowly. Everyone who tries new 
methods and gets additional information should 
promptly contribute to the general knowledge. Only 
in this way can proper methods be developed. 

Large central stations are usually the pioneers in 
new ways of generating and using steam. Being non- 
competitive, they most freely interchange information 
and give it wide publicity as well. To their initiative 
may be eredited the great strides being made in the 
power plant field and to them the engineers more par- 
ticularly concerned with the industries owe much. 

Whether it is cheaper for an industry to use central 
station power or generate its own current is a question 
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FIG. 1. HILL MULTIPLE DRILL USED TO DRILL TUBE OPENINGS IN THE DRUM OF A MODERN HIGH-PRESSURE BOILER. 
IN THE BACKGROUND AT THE LEFT MAY BE SEEN A 30-FT. PLANER USED IN PLANING THE EDGES OF PLATES 
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FIG. 2. DEMAND FOR HIGH-PRESSURE BOILERS STIMULATES 

DEVELOPMENTS IN OTHER LINES. THIS SHOWS THE TEST- 

ING EQUIPMENT IN TESTING SAFETY VALVES FOR HIGH- 
PRESSURE BOILERS 


as yet unanswerable. Nor can it ever be generally an- 
swered either affirmatively or negatively. There are 
innumerable ramifications that require full and careful 
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consideration in each individual case and only with a 
full knowledge of all the contributing factors can the 
proper solution be reached. In many instances an in- 
dustry is justified from all points of view in making 
its own power, especially those of any considerable size 
or where process steam in quantity must be supplied. 
In many other instances the reverse is true. The rep- 
resentations of the central station solicitor should be 
taken as the presentation of only one side. A complete 
analysis of both sides is the only proper method of 
determining the answer. A considerable number of 
discussions of this phase of the use of steam have re- 
cently been published and should be carefully studied 
by one confronted with a situation of this sort. 
Calculations involving the properties of high pres- 
sures and temperatures have until very recently been 
embarrassed by lack of authentic data. For several 
years a highly technical series of experiments have been 
in progress at the Massachusetts Institute of Technology 





FIG. 8. AUTOMATIC REGULATORS FOR CONTROLLING FANS 
AND STOKERS INSTALLED IN A LARGE CENTRAL STATION 


sponsored by the American Society of Mechanical Engi- 
neers. These have now been carried to the point where 
the results are available and may be obtained in pam- 
phlet form at the headquarters of the society. 

Of but little less importance than the boiler is. the 
superheater, now almost universally used. The demand 
for high temperatures coupled with tremendous volumes 
has created problems in location and size that involve 
real designing ability. Where to place the superheat- 
ing surface in relation to the boiler heating surface is 
Jependent on the boiler design and temperature desired. 
The radiant heat type has been largely used in the past 
few yeats with some considerable success but the con- 
vection type is still more generally preferred. 


Water AND AIR-CooLED FURNACES AN IMPORTANT 
DEVELOPMENT 


Other items of heat-absorbing devices immediately 
connected with the boilers are economizers, air preheat- 
ers and water-cooled walls and arches. Of these the 
economizer is the oldest, but the desire to save the 
greatest possible number of heat units, and to supply a 
form of construction capable of withstanding modern 
pressures and of resisting the deterioration due to both 
internal and external corrosion has been the stimulus 
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for recent improvements of this part of a steam-generat- 
ing unit. Air preheaters are as yet relatively infre- 
quently used. Their proper and profitable field is be- 
coming better understood from those installations al- 
ready in use, and they will doubtless be more generally 
adopted as the knowledge of their field extends. Water- 
cooled walls are primarily for the purpose of reducing 
the maintenance cost of the setting. They also serve 
as very efficient additions to the steam-making surfaces 
of the boiler. The past two years has seen a great in- 
crease in their use and of which there are a variety of 
arrangements. Even a basis of approximating the 
proper extent of cooling surface to accord with the oper- 
ating conditions has been very recently proposed. 

Manufacturers of fuel-burning apparatus and sys- 
tems must be given credit for providing means and sug- 
gesting furnace designs for the combustion of immense 
quantities of fuel which supply the heat necessary to 
operate boilers at the very high rates of evaporation 
now so common. 

Substantial improvements in the several types of 
stokers have recently been made contributing to high 
rates of combustion with minimum quantities of excess 
air. But the most outstanding progress in the last year 
or two has been made in the types of unit systems of 
pulverized coal, which make the use of fuel in this form 
possible in plants of moderate size. 

Never before has the cost of operating a boiler plant 
economically and satisfactorily more fully justified the 
employment of perfected apparatus and the employment 
of competent operators. Continued developments and 
improvements in new methods and machines may con- 
fidently be anticipated. 


Colfax Extension Progresses 
Rapidly 


INCE THE GROUND was first broken for the Col- 
fax power plant of the Duquesne Light Co. in 1919, 
an almost continuous construction program has been 
carried on until at present the installed capacity has 
reached 190,000 kw. or approximately 253,000 hp., one- 
half of the ultimate development. At present construc- 
tion work is being carried on for additional equipment, 
which will have a capacity of 80,000 kw. and is ex- 
pected to be placed in operation during the summer of 
1927. 

The first two units of the plant are identical, with 
the exception of some minor details in some of the 
auxiliary equipment. They consist of 60,000-kw. com- 
pound units having one high and two low-pressure ele- 
ments, each driving a 20,000-kw. generator. The third 
unit consists of two 35,000-kw., single-cylinder turbines 
connected to a common bank of transformers. The 
fourth unit, for which preliminary work is now being 
carried on, will be similar in design to the third unit, 
except that it will consist of two single-cylinder ma-— 
chines of 40,000-kw. rating each. 

Fourteen stoker-fired boilers were provided to fur- 
nish steam for the first two generating units, while for 
the next unit five pulverized coal-fired boilers were in- 
stalled. Provision: is made in the design for a total of 
eight pulverized coal boilers to take care of the addi- 
tional capacity and three other boilers in this group 
will be added to accompany thé new turbines. 
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Tendencies in Steam Boiler Furnaces 


Comsustion Rates or 40,000 Tro 50,000 B.t.v. Per Cusic Foor or FURNACE 
Votume ARE PREDICTED FOR PROGRESSIVE INSTALLATIONS. By E. G. Batmezy* 


INDING a suitable refractory for combating our 

modern furnace problems is a question which seems 
almost hopeless. While certain high grade refractories 
may have an appreciably longer life than the best clay 
brick, there is no such thing as an impregnable refrac- 
tory when it is subject to temperatures as high, or 
higher, than the fusing temperature of the ash, which is 
omnipresent in all furnaces and coats every square inch 
of the walls. As soon as this ash is heated above this 
melting temperature, it fluxes with the bricks and runs 
down the wall carrying some refractory with it. High 
grades of refractories go more slowly, but they are not 
sufficiently resistant to make them last over a period of 
years. The increased cost of such refractories often 
makes the economic balance a matter of question. It 
seems then that the only way to hold a refractory wall 
is to keep its surface cooler than the melting point of 
the ash. In other words, a reduction in temperature 





FIG. 1. WATER-COOLED SIDE AND BRIDGE WALLS FOR UNDER- 
FEED STOKER FURNACE UNDER CONSTRUCTION 


alone is the only effective means of retarding the erosion 
and destructive action of the ash from our usual run 
of coal. 


Fusing TEMPERATURE OF ASH COMPLICATES REFRACTORY 
PROBLEM 

Some plants are fortunate enough to be supplied 
with coal having an ash fusing temperature of 2700 to 
2800 deg. F. The destructive action on furnace walls 
when burning this fuel is very slow indeed and the need 
for water cooling at these plants is not so pronounced. 
But many plants must burn coal having an ash fusing 
temperature of around 2200 deg. and some of them as 
low as 1900 deg. F. Under such conditions the main- 
tenance of refractory walls and arches is a grave prob- 
lem and some form of water cooling must be resorted to. 

Power boilers of early design were internally fired 


*President of the Fuller-Lehigh Co. 





with complete water cooling, such as the Scotch Marine, 
Locomotive Type, Lancashire boilers, ete.; why is it, 
then, that we have continued to put up with the re- 
fractory problem in our furnace design? Simply be- 
cause we learned that best combustion efficiency was 
obtained by having furnaces of fairly sizable volumes 
with hot furnace walls. We have, therefore, preferred 
to obtain best combustion and good efficiency from hot 
furnaces even though we had to contend with the re- 





FIG. 2. WATER-COOLED FURNACE WALLS WITH: REFRACTORY 
IN PLACE 


fractory problem. Now, however, we see an opportunity 
of tempering the wall temperatures by the application 
of water cooling so that the entire surface of the fur- 
nace can be maintained at any desired temperature. 


MopERN CONDITIONS REQUIRE FURNACE WALL 
PROTECTION 


With such wall protection, the problem of burning 
coal takes on a new aspect. The large furnaces, where 
the walls were kept away from the impinging flame, 
gave rates of combustion as low as 10,000 to 15,000 B.t.u. 
per cu. ft. This meant very large furnaces for a given 
horsepower and it was somewhat of a misconception 
that these were needed in order to get complete com- 
bustion, while the greater need was for the minimizing 
of wall erosion. It was considered that a long flame 
was necessary to burn pulverized coal. This, of course, 
was true when burners were of such type as to pro- 
duce long flame. The present tendency, however, is 
toward turbulence, mixing the fuel and air as they enter 
the furnace, producing a very short flame. 

Economical burning of pulverized coal calls for 
smaller water-cooled furnaces, turbulent burners and 
finely-pulverized coal. It is quite all right to offset re- 
duction in furnace volume with turbulence but in order 
to minimize refractory troubles with smaller furnace 
volumes there is a tendency for many types of furnace 
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construction to have considerable exposed water-cooling 
surface, thereby lowering the temperature of the fur- 
nace. Many of the direct-fired unit systems are pro- 
ducing rather coarse coal. 

All three of these factors, namely, coarse coal, cooler 
furnace and smaller volume, tend to give slow and in- 
complete combustion. Turbulence aids combustion but 
turbulence alone cannot offset material changes in all 
of the other three factors at the same time. 

In my opinion, the proper procedure is to reduce 
furnace volume to a reasonable amount, maintain as 
high a furnace temperature as the fusing point of the 
ash will permit, obtain fine pulverization and burn with 
as much turbulence as possible. 

Adherence of clinkers to side walls of stoker fur- 
naces where they interfere with the free motion of the 
fuel and the removal of ash-has been troublesome with 
underfeed stokers, but designs have been worked out 
whereby properly cooled zones in the fuel box entirely 
prevent the adherence of such ash. Cooling action in 
other parts of the furnace holds the walls below the 
slagging point and greatly increases the life of the fur- 
nace, yet maintains the maximum temperature con- 
sistent with the elimination of slagging. 

Chain grate stokers are particularly sensitive to the 
proper construction of arches. The purpose of an arch 
is to radiate heat to that portion of the fuel bed where 
ignition must take place. It is, therefore, obvious that 
an arch must be hot, yet the deterioration through spall- 
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ing and the fluxing by low fusing temperature ash, 
wastes arches away until their maintenance is a matter 
of serious importance. The arch in the future will be 
a refractory-faced, water-cooled structure, maintaining 
as high a temperature as the fusing temperature of the 
ash will permit. 


Water Screen Arps ASH REMOVAL 


Removal of ash from pulverized coal fired furnaces 
is not always an easy matter. The prevalent use of 
water screens or water cooling in the lower part of the 
furnace has accomplished a great deal in this direction. 
As higher ratings in smaller furnaces are obtained, 
however, the problem becomes more difficult. Where 
rates of combustion approach 30,000 B.t.u. per cu. ft. 
it is difficult to keep the lower part of the furnace 
1000 or 1200 deg. cooler than the main part of the 
furnace where high temperatures are required for good 
combustion efficiency. 

In some cases ash is being tapped off in a molten 
condition like slag from a blast furnace with satisfac- 
tory results. It is quite likely that this practice will 
be more generally adopted, especially with coals having 
low fusing temperature. 

While the average pulverized coal furnace today is 
operating at less than 15,000 B.t.u. per cu. ft., it is pre- 
dicted that within the next few years this will be dou- 
bled and the more progressive installations will be oper- 
ating up to 40,000 or 50,000 B.t.u. per cu. ft. of fur- 
nace volume. ; 


Recent Developments in Air Heaters 


CaREFUL ANALYSIS OF Each PiLant Must Be Mane InN DEcIDING ON 
Use or Arr Heaters, EcoONOMIZERS OR COMBINATIONS OF THE Two. 
Discussion OF CONSTRUCTION AND OPERATING Detams. By G. C. Derry* 


OMMERCIAL USE of air heaters dates from the 

early part of the nineteenth century. The avail- 
able information indicates that they were originally 
adopted as a means of smoke elimination rather than 
for economic reasons. Their value as a heat-saving de- 
vice was recognized, however, and they were applied 
extensively to marine boilers. In this work the well- 
known tubular type played the most important part 
and to date there are installations of this kind serving 
more than 30,000,000 hp. In spite of this fact there 
seemed to be an inexplicable lack of published informa- 
tion covering their performance and probable life. Dur- 
ing the period from 1916 to the present time, the soaring 
prices of coal caused designing engineers to seek any- 
thing that would save heat. Interest in air heaters in 
the United States dates from this recent period and, 
judging ‘from the number of inquiries, it is still active. 
Spot market prices of coal, f.o.b. the mine, are about 
165 per cent of the 1913 level, and will probably re- 
main there while we continue exporting to England and 
some of England’s former customers. This price con- 
dition, added to present freight rates and handling 
charges, is holding the delivered cost up to the point 
where it is economically important to save every last 

B.t.u. consistent with reliable operation. 

All the types of air heaters which have appeared on 





*Manager, Fuel Economizer and Mechanical Draft Dept., 
B. F. Sturtevant Co., Inc. 





the market have employed, as a means of transmitting 
the heat, either the principle of convection or of re- 
generation. The latter is really a form of convection, 
therefore the classification of air heaters automatically 
passes on to the details of construction. One might 
easily separate them into two types: (a) stationary 
and (b) movable regenerative, although this is not 
strictly true, since there are forms of air heaters which 
come within both of these subdivisions. In the station- 
ary class can be included the plate type, plain and cor- 
rugated, removable and reversible; and the tubular type 
fixed and removable. Of the movable regenerative type 
the Ljungstrom air heater, which is made of corrugated 
plates, is more widely known, although numerous pat- 
ents have been issued covering this type using plates, 
plain and corrugated. 


Am Heaters ARE APPLIED Mostiy IN HEATING 
ComBUSTION AIR 


Air heaters in this country have had their greatest 
application in power stations. They are also used to 
heat buildings and in certain heating and drying proc- 
esses. Their application in the last-mentioned fields is 
not extensive at present, if this company’s experience 
ean be taken as an index. Fully 98 per cent of our 
work on this type of apparatus has dealt with the ap- 
plication of air heaters to absorb heat from the escap- 
ing gases and return it to the furnace in the form of 
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heated air. We are giving little thought at present to 
the use of this type of air heaters in heating buildings 
and process work, since the engineering world with 
which we come in contact seems also to be giving it little 
attention. One interesting form of air heater applied 
to process work is the Briner economizer. This con- 
sists of corrugated plates and is used mainly in paper 
mills to absorb the heat in steam rising from the ma- 
chine rooms. Formerly this steam was free to condense 
on: any cool surface and became annoying as well as 
destructive. Now this simple interchanger not only 
disposes of the steam but returns the resulting hot air 
with its vapor-absorbing quality to the upper parts of 
the machine room. 

So far, our experience leads us to believe that in 
most industries it is more economical to recover the stack 
loss by means of air heaters or economizers and to apply 
this recovered heat towards increasing the efficiency of 
the boiler room rather than to attempt to use it in the 
plant itself. It is often found that there is insufficient 
waste heat available in the flue gases to supply the re- 
quired amount of heat to the process. 

There are at least two fundamental reasons why air 
heaters are being adopted in central stations. First, 
and most important, is the direct saving in sensible heat 
which is returned to the furnace; second, is the possible 
improvement in combustion and reduction of ash pit 
loss when using low-grade fuels. Zoning or. stratifica- 
tion, with its resultant smoke and CO loss, will occur 
with powdered fuel, especially if the gases strike a water 
wall or other relatively cold surface. With heated air, 
ignition is accomplished much quicker, the furnace tem- 
perature is raised and the effects of zoning largely elim- 
inated. A third consideration in favor of air heaters 


is the effect upon flame length when applied with pow- .- 


dered fuel. This effect points toward a possible reduc- 
tion in furnace volume necessary, which would mean 
lower installation costs, but the extent of this effect has 
not yet been expressed in definite terms. 

Comparison OF AiR HEATERS AND ECONOMIZERS 

Our experience in investigating the feasibility and 
amount of surface to be used has been decidedly inter- 
esting. Assuming a given set of operating conditions, 
we have found that to produce approximately the same 
recovery (final gas temperature), draft loss, and so on, 
an air heater will contain at least twice as much heat- 
ing surface as an extended surface economizer. In spite 
of this fact, present competitive conditions have placed 
the price of air heater surface where, considering only 
the bare apparatus in each case, the air heater shows 
a greater return on the investment than the economizer. 
However, when the complete installations are compared, 
charging against each a just proportion of the cost of 
the fans and the power to drive them, ducts, insulation 
and other operating expenses, it becomes doubtful if an 
air heater would be a better proposition than an econ- 
omizer. 

This happens without going further into the prob- 
lem and considering the indeterminate life of the air 
heater as against that of the economizer, which experi- 
ence shows is at least as long as that of the boiler which 
it serves. Even with the limited experience with air 
heaters in this country, there are some which we know 
have become useless from corrosion in two or three 
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years, while others are giving promise of life nearly 
equal to that of their competitors—the economizers. For 
safety from corrosion the final gas temperature should 
not be dropped below 250 deg. F., which is close to the 
dewpoint of the sulphurous gases. A number of our 
studies have shown the economic limit of final gas tem- 
perature in the neighborhood of 300 deg. F. If, under 
these conditions, the complete study favors the air 
heater, then its installation would be justified. Should 
the economic conditions point to a final gas tempera- 
ture lower than 300 deg. F. and especially below 250 
deg. F., which is often the case, then the advisability 
of the air heater should be seriously questioned and 
special attention given to its physical properties. The 
questions should be asked: How long is it likely to last 
under the conditions? What provisions are made to 
care for deterioration? How easily can either partial or 
total replacements be made? If the air heater fails in 
service, how seriously will the station performance be 
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affected, and how long is the air heater apt to be out 
of service? 

With the low final gas temperatures obtained with 
an air heater, the available stack draft is reduced to the 
point where it cannot be depended upon to aid the fans. 
Also, when the heater is out of service for any length 
of time, moisture and soot will collect and cause cor- 
rosion over a localized area and even when again put 
into service, this corrosion will continue, since the sul- 
phurous acid will not be driven off except under very 
high temperatures. Herein lies considerable food for 
thought over which operating engineers will be deeply 
concerned a few years hence. 

Combination of air heaters and economizers is a 
special case, and requires careful investigation of the 
design of the entire station. If the feed water is to 
be amply heated by stage extraction, the remaining 
water temperature range through which the economizer 
may work is likely to be so small as to preclude its use. 
If the yearly coal bill is high enough to justify even 














this saving, obviously the relative sizes of the econo- 
mizer and air heater to be installed will be different 
from that which would be indicated for a station hav- 
ing an entirely different heat balance arrangement. 

About six years ago the economizer business received 
a temporary setback when 20 high boilers came in style. 
Not a few engineers tried the experiment of buying a 
somewhat larger boiler than was necessary for the job, 
believing they were combining the boiler and economizer. 
Coupled with this was the improvement in station 
economy by the extraction cycle, which, when carried 
far enough, heated the feed water as high as an econ- 
omizer would heat it. This cycle showed remarkable 
improvements in turbine performance on a B.t.u. per 
kw-hr. basis, but incidentally a respectable amount of 
heat was still going up the stack, even with the 20 high 
boiler. 

The comparative ineffectiveness of the last pass of 
the boiler is well understood and is indicated in Fig. 1. 
The work done by the last pass is limited by simple 
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FIG. 2. LOWER GROUP OF CURVES SHOWS SAVINGS BY EX- 
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SAVING BY COMBINATION OF EXTRACTION HEATING AND 
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temperature considerations and it is obvious that some 
other form of heat-transmitting device is indicated, at 
the same time making possible a reduction in the size 
of the boiler. With the feed water temperature already 
so high as to exclude an economizer, the most natural 
way of disposing of the heat in the flue gas was to trans- 
mit it to the incoming air by means of an air heater. 
In this way most of the economizer manufacturers were 
literally forced into the air heater business, in order to 
keep pace with the state of the art. In addition there 
are certain installations that are better adapted for 
heated air. Fortunate is the manufacturer who builds 
both economizers and air heaters, so that an unpreju- 
diced study can be made, especially if that manufac- 
turer can supply the fans and their driving units in 
order to ensure that this part of the equipment is not 
taking an undue amount of power, thus reducing the 
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savings which are shown by the study of the air heater 
alone. 


OTHER Factors Must Be CoNsIDERED 

Not all of the improvement in heat economy accom- 
plished by these various cycles is consistent with reliable 
operation, nor the production of the cheapest power. 
The station piping becomes more complicated and ex- 
pensive, and the power output of the turbine generator 
is reduced for any given amount of steam supplied. 
Further, each such unit, together with its boilers and 
everything else, must of necessity be an installation by 
itself, since it is well nigh impossible to interconnect 
two such installations to a common feed-water system 
which would serve the entire station. Under certain 
conditions this may be done, but the dividing line is 
crossed when the temperature of extraction requires 
water under feed pump pressure. 

The curves in Fig. 2 may now be of interest. The 
lower group represents the savings effected by one, two, 
and three-stage extraction. The particular station on 
which these data are based has an operating pressure of 
275 lb. per sq. in. gage and a corresponding tempera- 
ture of saturation of about 414 deg. F. It was assumed, 
for purposes of safety, that the final temperature of the 
water leaving the economizer should be limited to 380 
deg. F. and any point on the curve marked E represents 
the saving possible of attainment with an economizer 
heating the feed water from the temperature due to 
extraction (the abscissa of the point) up to 380 deg. F. 
The summation of the lower set of curves and the curve 
E gives the upper set, marked ‘‘E and 1’’ and so on. The 
maximum is plainly around 200 deg. F. with two-stage 
extraction and an economizer to do the remainder of the 
feed heating up to the limit of 380 deg. F. This set of 
curves is admittedly not the economical answer to the 
problem (gross savings only are indicated), but it is 
fairly simple proof that when economy is the object an 
economized still has its place in the cycle. 

Happily we are experiencing a return to these funda- 
mentals, and finding a renewed interest being shown in 
this type of apparatus. Higher steam pressures have 
been responsible for the development of steel tube econ- 
omizers. There were numerous objections to, and disad- 
vantages of, the steel tube machine, but we fee) that we 
have contributed a nice solution of the problem with our 
lead coated tubes. These are withstanding severe oper- 
ating conditions imposed by both the gas and water and, 
with the extended surface now being used, make a com- 
pact arrangement very well adapted to unit installations. 


CoNSTRUCTION DETAILS OF A PLATE TYPE HEATER 


The plate type air heater of our manufacture goes 
one step further into the problem by providing for the 
distribution of corrosion effects over both ends of the 
machine, instead of allowing it to become concentrated 
at one end. In addition, special corrosion resisting 
plates are used. Figure 3 shows the essential features 
of the chambers. The V-shaped clips are sprung over 
the front edges of adjacent chambers. To the sides of 
the chambers are welded step-cut strips arranged as 
shown, which in effect form a labyrinth seal for the 
gases passing along the outside of the chambers. Between 
the edges of adjacent chambers, and under the clips, is 
used a special form of cement, which is plastic under 
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such temperatures as are usually encountered. The 
chambers are pressed together by a simple jacking de- 
vice. The clip is driven in place, closing the edges and 
thus forming a joint which is gas and air leak-proof. 
The clips also provide a smooth converging path for the 
air. To remove a chamber the clips are removed and the 
chamber is drawn in the opposite direction (to the rear). 
It will be at once evident that, due to the step-cut strips, 
only every other chamber is directly removable. This, 
however, is a minor consideration, since it is only neces- 
sary to withdraw a neighboring chamber very slightly 
to permit the removal of any chamber in the group, and 
is more than offset by the advantage of having a 
labyrinth seal. 

We have also designed a tubular air heater with the 
added feature of lead-coated tubes, which have met with 
success in our economizers. Tubes have certain advan- 
tages in this kind of service. They are fairly cheap; 
when properly arranged they make a heater which is 
simple and inexpensive; and in case of failure they are 
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ESSENTIAL FEATURES OF CHAMBERS OF A PLATE- 
TYPE AIR HEATER 


FIG. 3. 


readily replaced, especially if the heater uses a standard 
size and length. 


PROBLEMS OF CORROSION AND CLEANING 


It is with such ideas as these that we have designed 
our line of fuel saving equipment, to meet the demand 
that is being made upon this type of apparatus, and to 
meet it properly in all its phases. As we see it, there 
are two problems to be satisfactorily solved: first, 
the problem of corrosion, second, the problem of clean- 
ing. We prefer to discuss these problems frankly at 
this time rather than to exploit air heaters in too opti- 
mistic a fashion. This might lead the customer to 
- expect too much, and result in disappointment and 

lack of faith later. It may be that this apparatus 
will show such generous returns that one could well 
afford to replace chambers or tubes in three or four 
years, but our policy is to so design that we can get the 
maximum length of life with the construction outlined 
above. 

The second problem varies with different installa- 
tions. In some cases cleaning presents no difficulty what- 
soever, and in others it has proven very troublesome. 
Some manufacturers have claimed that the weaving of 
the plates is sufficient to clean the machines, but prac- 
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tice has proved that more positive methods must be 
employed. It is obvious that soot blowers, as ordinarily 
applied, are not sufficient on account of the length of the 
plates and tubes. We believe that the solution is to 
clean with hand lances and a wire brush, and this system 
is perfectly satisfactory if given the same care as in the 
operation of the boiler. 

We have not attempted to deceive ourselves by 
taking or expressing a too optimistic viewpoint of the 
future of air heaters. We believe time alone will 
determine whether they will be discarded as uneco- 
nomical or take their place permanently in the boiler 
room. There is no question of the need for either 
economizers or air heaters, or a combination of both, so 
we have carefully prepared our designs, having in mind 
that each station presents its own particular problem. 
We wish to be prepared to manufacture the apparatus 
which is best for the job, whether it be economizers, 
either cast iron or steel, or air heaters, either plate or 
tubular. The fan side of the problem is too often neg- 
lected, which frequently results in severe fan require- 
ments. A large portion of the fan power is directly 
chargeable against the savings shown by the economizer 
or air heater. High pressures require high tip speeds, 
which set up stresses that can be met only by the use 
This in- 
creases the first cost, to say nothing of the attention 
which must be given to the balance of the fan wheels, 
shafts, bearings, foundations and controls. 


Recorders for Oxygen in 
Feed Water 


O TEST the effectiveness of deaeration, a new 

recorder for dissolved oxygen in feed water has been 
brought out by the Cambridge Instrument Co., Ltd., of 
London, Eng. A continuous water sample is passed 
through a scrubber to make contact with hydrogen gas, 
the hydrogen displacing the oxygen in the water. Two 
coils are arranged in the arms of a wheatstone bridge, 
one coil being surrounded with pure hydrogen, the other 
by exhaust gas from the scrubber. Difference in heat 
conductivity of the two gases affects the resistance of 
the coils, unbalancing the bridge in proportion to 
hydrogen used in the scrubber and the galvanometer 
across the bridge records the amount of this unbalancing, 
which is proportional to the oxygen in the water. The 
range is up to 1 cu. em. of dissolved oxygen per liter of 
water and the circuit may be arranged to operate a 
graphic record, also to sound an alarm when excess 
oxygen is reached. 

The commercial set includes an electrolytic hydrogen 
generator, water supply control to the scrubber, indi- 
cator,- chart driven by clockwork and mechanism for 
recording the galvanometer reading by a dot each 
minute on the chart. The record runs for 26 hr. All 
mechanism, including a rheostat for regulating current 
to the wheatstone bridge from a 2-volt battery is enclosed 
in a steel case. 


Ir’s ONLY the victims of a ‘‘sharp’’ man that call him 
shrewd. He gets by for a while, but it isn’t long before 
you see the red flag and hear the hoarse voice of the 
auctioneer in proof that being ‘‘sharp’’ is no way to do 
business. 
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Recent Influences on Boiler Water Treatment 


New DEVELOPMENTS IN STEAM GENERATION MAKE THE FEED WATER 
TREATMENT PROBLEM More ImportTaNt THAN Ever. By J. D. Yoprr* 


F THE MANY recent innovations in power plant 
design, those closest related to boiler feed water 
treatment have been the higher ratings and higher pres- 
sures at which it has been found economical to operate 
boilers. Water-cooled walls have been devised to pro- 
tect the brick work from the high furnace temperature 
obtained with powdered fuel burners, which high tem- 
peratures make possible operating boilers at high rat- 
ings. The water-cooled walls are subjected to the in- 
tense radiant heat of the furnace and thereby not only 
protect the brick work but serve to generate a large 
amount of steam. The high temperature to which these 
tubes are subjected produces a rapid deposition of scale 
in the tubes unless the water is properly treated to pre- 
vent scale formation. The accumulation of only a small 
amount of scale in these tubes will cause them to burn 
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DIAGRAM SHOWING DETAILS OF THE HOT PROCESS 
SOFTENER 


Fig. 1. 


out rapidly. To prevent burning the tubes by the intense 
radiant heat they must be clean so that the heat units 
will be rapidly absorbed by the water. Not only is it 
necessary to protect these tubes from scale but it is de- 
sirable to keep the total solids in the boiler as low as 
possible including both mud forming solids as carbonates 
of calcium and magnesium silica, iron oxide and alumina, 
and the soluble solids as the various sodium salts. Main- 
tenance of low total solids is important to prevent prim- 
ing at the desirable high rating of boiler operation. 

Many of the high rating boilers equipped with pow- 
dered fuel burners and water-cooled walls are fed with 
distilled water from surface condensers with very little 
makeup, which later may also be distilled water from 
evaporators. Frequently, however, it is desirable to use 
jet condensers for various causes and in many industrial 
plants the exhaust steam may be used in process work 
or for various reasons cannot be returned to the boiler. 
This may make necessary feeding nearly 100 per cent 
makeup water to the boilers. These conditions place 
exacting requirements on the feed-water treating system. 
They demand a proper and dependable feed-water treat- 
ment. . , 

The hot process water softener illustrated in Fig. 1 
‘ is now successfully treating feed water in a number of 
plants equipped with high rating boilers having water- 


*Manager, Water Purification Dept., Cochrane Corporation. 


cooled walls and burning powdered fuel. For some of 
these all the water fed to the boilers first passes through 
the water softener. The pressure on these boilers varies 
from 175 Ib. to 350 Ib. per sq. in. One of these plants 
for which this hot process softener has been purchased 
but not yet installed, proposes to carry 400 Ib. per sq. in. 
boiler pressure. 

Some of the boilers are of the steam generator type 
with fin tubes as manufactured by the Combustion En- 
gineering Corp., others of the Babcock and Wilcox type 
with Bailey water-cooled walls. 

Some of these softeners are furnished with deaerat- 
ing heaters for driving off practically the last trace of 
oxygen; others are supplied with the standard design of 
Cochrane Heater. When the boilers are provided with 
steel tube economizers either integral with or independ- 
ent of boilers, deaerating heaters are strongly ‘recom- 
mended as small amounts of oxygen even with a chem- 
ically-treated water are likely to cause corrosion of steel 
tube economizers. Where steel tube economizers are not 
cused, such deaerating as may be obtained from the 
standard Cochrane Heater as regularly furnished with 
the hot process softener coupled with chemical treatment 
is sufficient to protect boilers from corrosion. The 
heaters regularly furnished by the Cochrane Corpora- 
tion with hot process softeners heat the water to within 
two to five degrees of the steam temperature, and gen- 
erally reduce the oxygen to 0.2 or 0.5 ml. per liter. The 
deaerating heaters heat the water to the full steam tem- 
perature so that benefit is obtained from the high tem- 
perature as well as the better oxygen removal. 

The chemicals used are lime and soda ash which 
many years of experience have demonstrated to be the 
most economical for feed-water treatment, and as a rule 
these chemicals reduce the total solids below what might 
be obtained from any other practical treatment, and 


therefore give a water less likely to cause priming of 


boilers. 


THe Use or TrI-sopDiUM PHOSPHATE 

The theory has been advanced by certain chemists 
that lime and soda ash are not suitable chemicals for 
treatment of waters for high pressure service, i. e. pres- 
sures exeeeding 150 lb. per sq. in., the reasons advanced 
being the greater tendency for formation of calcium 
sulphate scale at the high temperatures corresponding to 
the pressures and the well-known fact that a consider- 
able portion of the sodium carbonate in the boiler dis- 
sociates into sodium hydrate and carbon dioxide, the 
latter going off with the steam. For these reasons tri- 
sodium phosphate has been advocated for treatment of 
water for high pressure boilers instead of sodium car- 
bonate. 

The writer has not observed any difficulty in protect- 
ing boilers from calcium sulphate scale with a lime and 
soda ash treatment in a hot process softener with boiler 
pressures as high as 350 lb. per sq. in., although it is 
a recognized fact that tri-sodium phosphate may be used 
instead of soda ash to supplement soda ash with the hot 
process treatment, if actual experience demonstrates the 
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tri-sodium phosphate to be better. It is observed that 
the chemists who have favored tri-sodium phosphate 
have had little or no practical experience with external 
treatment but have chiefly been engaged in treatment of 
the water within the boiler. For internal treatment tri- 
sodium phosphate instead of soda ash has for many 
years had its advocates but for the treatment of water 
for the modern high-pressure boiler plant the advisa- 
bility of external treatment is now quite generally 
recognized. 

One of the large public service plants having jet con- 


densers has been successfully using the hot process treat- 


ment for a number of years although because of the 
unusually low sulphate content of the water the ratio 
of sodium sulphate to sodium carbonate has always 
been somewhat lower than recommended by the 
boiler manufacturers and Section VII of the American 
Society of Mechanical Engineers Boiler Construction 
Code, from the standpoint of preventing the possibility 
of caustic embrittlement. The boiler pressure at this 
plant is 280 lb. per sq. in. for which the A. S. M. E. 
Boiler Code calls for a ratio of sodium sulphate to 
sodium carbonate of not less than three to one. 

The excess sodium carbonate required for protecting 
the boilers from scale was considerably less than one 
and one-half grains per gallon but with sodium sulphate 
in the treated water, less than a grain per gallon it was 
customarily less than the sodium carbonate instead of 
three times the sodium carbonate as the A. S. M. E. 
Boiler Code calls for. 

The attempt was made to use tri-sodium phosphate 
instead of soda ash for treatment of this particular 
water, having in mind that the phosphate radical would 
not dissociate as the carbonate radical to form sodium 
hydrate, and believing that it might be practical to 
earry sufficient excess phosphate in the boiler to prevent 
the formation of scale and at the same time keep the 
sodium hydrate as low as required to satisfy the sul- 
phate to carbonate ratio to prevent embrittlement. 
Experience, however, was quite unfavorable for even 
though sufficient tri-sodium phosphate was fed to the 
boiler to give a ratio of sodium hydrate considerably in 
excess of sodium sulphate, the boilers were not satisfac- 
torily protected from troublesome deposits. These de- 
posits might not have been strictly termed boiler scale 
but they were far more troublesome than the customer 
experienced when feeding soda ash with a consequence 
that the use of tri-sodium phosphate was discontinued 
and soda ash resumed. The explanation for the forma- 
tion of caustic soda while feeding only tri-sodium 
phosphate probably is that the tri-sodium phosphate re- 
acted with calcium carbonate to form calcium phosphate 
and sodium carbonate. The latter was hydrolized to 
caustic soda just as does the small excess of soda ash 
when it is used for treatment. 

By using di-basic phosphate instead of tri-basic 
phosphate this alkalinity would probably have been 
somewhat lower but the results from the standpoint of 
protecting the boilers from-deposits would have been no 
better. It therefore appears quite improbable from 
Observations that the writer has made that tri-sodium 
phosphate will to an appreciable extent displace soda 
ash where water softeners are used. The cost of tri- 
sodium phosphate for the work accomplished is about 
four times as great as for soda ash, which represents a 
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very practical objection and furthermore it does not 
appear quite so satisfactory for protecting the boilers 
as soda ash. 


MAINTAINING PropeR SULPHATE-CARBONATE Ratios 

Aside from the effect that high boiler pressures and 
high ratings have had on the treatment of feed water in 
recent years probably the second most important influ- 
ence on feed-water treatment has been the further ecrys- 
tallization of the opinions of chemists and engineers as 
to the advisability of maintaining certain ratios of 
sodium sulphate to sodium carbonate depending upon 
boiler pressures to insure protection of boilers from 
caustic embrittlement. 

University of Illinois Bulletins 94 and 155, and See- 
tion VII of the A. S. M. E. Boiler Construction Code 
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probably had greater influence on this subject than any 
other recent publications, although it is to be kept in 
mind that neither publication regards the problem as 
finally solved. Further research and investigation is 
under way. ‘ 

In the meantime evidence that has been submitted 
is sufficiently convincing that engineers generally give 
this relationship their consideration in selecting the 
proper equipment to install and the chemical treatment 
to be given. There are comparatively few plants where 
the sodium sulphate is so low that a proper treatment 
with lime and soda ash by the hot process method does 
not give a satisfactory relationship of sodium sulphate 
to sodium carbonate. For these exceptional plants prob- 
ably the most practical way of providing a satisfactory 
relationship is by feeding a small amount of sodium 
sulphate with lime and soda ash which can very easily 
be done without installation of additional equipment. 

If the relationship of sodium carbonate to sodium 
sulphate is naturally high and therefore undesirable 
from the standpoint of embrittlement which applies to 
certain natural artesian well-water supplies, or if a 
similar relationship of sodium carbonate to sodium sul- 
phate is produced by the use of a Zeolite softener which 
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transposes calcium and magnesium carbonates to sodium 
carbonate, probably the best way to correct this unsatis- 
factory relationship is to feed sulphuric acid to the 
water to change some of the sodium carbonate to sodium 
sulphate. 

Figure 2 illustrates the Cochrane sulphuric acid 

feeding equipment that has been furnished for this pur- 
pose. 
Whereas the proportioning method used is essen- 
tially the same as is regularly used with the Cochrane 
hot process softener, feeding of the acid presents special 
problems particularly from the standpoint of proper 
selection of materials. A description of this feeding 
equipment may therefore be of interest. 

The flow of raw water through an orifice in the 
piping which conducts the water to the storage tank 
creates a differential pressure which acts downwardly 
upon the piston. The downward force is balanced by 
an upward force maintained on the under side of a valve 
disk mounted on the piston rod. This valve disk is of 
the same area as the piston, so that the liquid pressure 
underneath the valve disk is at all times equal to the 
differential pressure on the piston and at the raw water 

orifice plate. The liquid pressure on the valve disk is 
maintained by a circulating pump which draws the acid 
solution from the bottom of the lead-lined acid tank and 
discharges to the chemical proportioner. The circulat- 
ing pump has capacity to discharge against a higher 
head than will be imposed on the disk by the differential 
pressure on the raw water orifice, so that some chemical 
solution always discharges from this valve and falls 
into the solution tank in a continuous stream, as illus- 
trated. 

This liquid pressure forces acid solution through a 
small orifice, and as the effective pressures on the chem- 
ical orifice and on the raw water orifice are always the 
same, the acid solution passing through the small orifice 
is always proportional to the flow of water through the 
large orifice to the storage tank. The proportioned acid 
solution from the small orifice enters a receiving funnel 
and gravitates to the feed pump, which delivers it into 
a lead-lined mixing: box in the top of the storage tank. 

Concentrated sulphuric acid is purchased for this 
service in small quantities and in glass carboys. If re- 
quired in large amounts, it can be furnished by the 
earload in steel tank cars and may be stored in steel 
plate storage tanks. Acid may be delivered from the 
storage tanks or from the carboys to the calibrated tank 
above the solution tank. This tank is calibrated in 
inches, so that the amount of acid fed at each charge to 
maintain the desired strength in the acid solution tank 
ean easily be determined. The calibrated tank is of 
cast iron and contains a rubber float with rubber stem 
to indicate the level. Ordinarily steel piping with all- 
iron valves may be used for conveying the concentrated 
sulphuric acid solution. 

Dilute sulphurie acid rapidly attacks iron for which 
reason acid-resisting metal must be used wherever dilute 
acid comes in contact with it. The solution tank is lead 
lined and has within it a rubber float to indicate the 
level on a gage. The piping used should either be hard 
rubber, lead or lead-lined iron piping. The circulating 
pump, the feed pump, portions of the chemical propor- 
tioner coming in contact with the acid and the receiving 
funnel are cast from Everdur metal. 
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Expect to Spend $20,000,000 


for Carolina Power Project 


OWER executives of the South, charged with the 

duty of providing for larger expansion of power 
facilities, in order to keep pace with the industrial 
growth of that section, which is going ahead in an un- 
precedented way, are taking every step necessary to 
add to these power facilities, according to information 
obtained at the Federal Power Commission in Wash- 
ington. That is evidenced by the fact that the Savan- 
nah River Electric Co., a South Carolina corporation 
with headquarters at Greenwood, S. C., has made ap- 
plication to the Federal Power Commission for license 
to construct a 120,000-hp. hydro power dam on the 
Savannah River, 20 mi. above Augusta, Ga., estimated 
to cost $20,000,000. The plan contemplates building of 
power lines to Charleston, Aiken, Greenwood, Edgefield, 
and other cities and towns in the adjoining territory in 
South Carolina, also to Augusta and various towns on 
the Georgia side of the project. Connection will be 
made with the distribution system of the Georgia Power 
Co. as a part of the interconnected power lines of the 
South extending from Raleigh, N. C., to Muscle Shoals. 
Through interconnection, the territory to be served by 
this project in Georgia and South Carolina will be able, 
in emergencies, to draw on the power resources of the 
large storage dams in Georgia and in Alabama, the 
steam plants in Alabama and from the Government 
plants at Muscle Shoals. 

According to information available in Washington, 
the consumption of electrical energy in five Southern 
states has doubled three times in the last 9 yr. Based 
on this fact and assuming that the present rate of 
growth will be maintained, the forecasts of the future 
power needs for that section of the country, available 
in Washington, are shown in the following tabulations: 
Kilowatts Kilowatt-hours 

Demand Consumption 
1,950,000,000 
2,300,000,000 
2,600,000,000 
3,000,000,000 
3,400,000,000 
5,000,000,000 

1,400,000 —_7,000,000,000 

This estimate of future power needs considers the 
natural increase in population, the corresponding in- 
crease in manufacturing and the incoming of new in- 
dustries as a result of the work of the operating com- 
panies through their industrial departments. 


Year 


THe Goop Samaritan Hosprrau, Portland, Ore., has 
just finished installing two 300-hp. Heine water-tube 
boilers equipped with Chisholm full automatic burners. 
This is the first step in the remodeling of its power 
plant and it is planned to follow this by the installation 
of a generating unit, probably a uniflow engine set, 
together with an 8-t. York ice machine. G. M. Ely is 
chief engineer of the plant and is directing the work 
of remodeling. 


WHEN Horry interferes with safety, cut out the hurry, 
urges the National Safety Council. 
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Views of the Year’s Power Developments 





RALWERS 


In these views, selected at random from many others, are 
shown a few of the developments in the power field during 
the past 18 months. At A, is shown a view of a modern coal- 
handling crane as installed at Columbia. B, shows a remote 
liquid level indicator for determining the water level in boilers. 
At C, is shown a high-pressure feed-water heater as installed 
at Richmond. D is a view of a motor-operated valve, many 


of which were installed during the year. Reheat piping for a 
large turbine may be seen at E. F is a view of a high-pressure 
boiler designed for testing safety valves. At G is a view in 
a modern control room. H is a view in the new high-voltage 
laboratory at Stanford University. A modern boiler control 
board is shown at I, while J shows a general view of the 
turbine room in one of the latest central stations. 
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Developments in Steam Turbine Practice 


Many IntTerREstING NEw IDEAS IN TURBINE DESIGN 
ARE IN CoURSE OF DEVELOPMENT. By J. D. Scammpt* 


ITHIN A COMPARATIVELY short space of time 

B.t.u. rates of turbine generator units have been 
almost halved. This great advance in the reduction of 
heat consumption per unit of electrical energy delivered, 
is popularly ascribed to improvement in turbine design. 
No one, however, is more ready than the turbine de- 
signer to admit that the reduction in power plant fuel 
consumption is due more to improvements in generator 
construction, condenser design, and boiler construction 
than to radical changes in the turbine art. Rather 
would he say, and it has been said, that the higher rota- 
tive speeds permitted by recent generator developments, 
the higher vacuum maintained by the latest condensers, 


















































PLAN VIEW OF NEW 104,000-Kw. TURBINE SHOWING 
ARRANGEMENT OF ELEMENTS 


the greater steam: pressures made possible by modern 
boiler construction and the improved economy of stage 
feed heating together with more efficient auxiliaries, are 
largely responsible for the overall results obtained. 

Nevertheless, within the new limitations of design 
established by these contemporary developments, in- 
ereases in capacity, reliability and efficiency together 
with improvements in methods of speed control and 
related matters, are being realized from day to day. It 
is the purpose of this article to describe briefly and in 
general terms, few of the items which have contributed 
in some degree to this advance. 


LarGe Cross AND TANDEM ComMPpouND UNITS UNDER 
CONSTRUCTION 
A year ago, the.largest generator set in service was 
one of 62,500-kw. capacity. This has been eclipsed by a 
unit of 80,000-kw. recently placed in operation. This 
turbine has been described in the technical press and its 


*Westinghouse Electric and Manufacturing Co., South Phila- 
delphia Works. 


construction illustrated. It is a cross-compound unit in 
two cylinders, of which the low pressure is of the double- 
flow type exhausting to a single surface condenser 
underneath. 

There is being designed at this time, by the West- 
inghouse Electric and Manufacturing Co., a unit of 
104,000-kw. capacity. Another manufacturer has con- 
tracted to build a set for a reported total capacity of 
208,000 kw. 

The 104,000-kw. unit mentioned embodies several 
novel features which merit some description. The tur- 
bine is a combination cross and tandem compound ma- 
chine, consisting of a high-pressure turbine driving a 
55,000-kw. generator and a 4000-kw. house generator at 
1800 r.p.m. and an intermediate pressure and a low pres- 
sure turbine in tandem driving a 45,000-kw. main gen- 
erator, likewise at 1800 r.p.m. The turbine arrangement 
is shown in the accompanying illustration. 

The unit is designed for reheating, the steam being 
taken from the high-pressure turbine exhaust at approx- 
imately 41 lb. abs. and dry and saturated to a tubular 
reheater placed in front of the intermediate-pressure 
unit and passing thence to the intermediate-pressure 
inlet at 500 deg. F. 

One of the chief features of interest is the disposi- 
tion of the steam flow in the intermediate and low-pres- 
sure turbines. These turbines are arranged on the ‘‘di- 
vided-flow’’ principle, which has already found appli- 
eation in certain marine installations. The intermediate 
pressure turbine is of the semi-double-flow construction, 
in which the steam flowing toward one end (about one- 
third of the total) passes through sufficient stages of 
blading to be exhausted at the final condition of two 
vertical condensers, while the other two-thirds of the 
total steam flow pass through fewer stages of blading, 
to be carried thence by a receiver pipe to the inlet of 
the low-pressure turbine. The low-pressure unit is also 
of the double-flow construction and exhausts into four 
vertical condensers. ; 

The reduction in last row annulus due to the sub- 
division of exhaust area afforded by the divided-flow 
arrangement makes it possible to operate the interme- 
diate and low-pressure units at 1800 r.p.m. It has been 
found possible to dispense with the blade ring construc- 
tion, all the stationary blading being carried in the 
cylinder proper. The resultant simplification of the 
cylinder construction is accompanied by a considerable 
reduction in the unit turbine weights. This tends to 
offset to some degree the increase in weight due to the 
addition of the intermediate-pressure turbine, in as 
much as the low-pressure turbine, if it took the entire 
steam flow, would have to be a 1200-r.p.m. machine be- 
cause of last blade row limitations. 


TURBINES FOR INDUSTRIAL PLANTS 


There has been evidenced in the past year a growing 
recognition on the part of various industries of the 
economies to be achieved by the proper application of 
special types of turbines in connection with the use of 
low-pressure steam for process requirements. 
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One such application will be described in some detail 
in the technical press and consists of a turbine designed 
to operate with steam or 725 lb. gage inlet pressure, 
with 700 deg. F. total temperature and to exhaust at 
165 Ib. into a header supplying steam for a technical 
process and for other plant apparatus. This machine 
embodies a number of unique features but lack of space 
prevents a description in this article. 

Another special turbine worthy of note is a unit 
which is employed to heat feed for an entire plant. This 
machine is arranged to be bled at three points, and it 
exhausts into a low-pressure heater instead of a con- 
denser, so that the-total steam flow of the unit is em- 
ployed in heating feed. 

A governor of the hydraulic type is provided, actu- 
ated by oil pressure created by the centrifugal force of a 
column of oil in an impeller mounted on the turbine 
shaft. This in itself constitutes an achievement of no 
small importance. A back pressure regulator controls 
the governing oil pressure and so adjusts the inlet valves 
as to maintain a constant pressure in the high tempera- 
ture heater. In this manner, the steam flow of the unit 
is regulated to maintain constant feed temperature 
regardless of electrical load fluctuation. 


CoMBINATION IMPULSE—REACTION—BLEED AND MIXED 
PRESSURE TURBINE 


A recent application of interest is that of a combina- 
tion impulse and reaction turbine from which all the 


POWER 
ENGINEERING 1321 


steam is bled from the impulse wheel chamber into a 
high-pressure process steam line while steam from a low- 
pressure line is bled back into the reaction stage of the 
turbine in sufficient quantity to enable the unit to carry 
the load. Both outward and inward bleeding are auto- 
matically controlled and in addition a bypass is pro- 
vided, controlled by an automatic valve connected to the 
governor system. In case of lack of low-pressure steam 
to feed the reaction portion of the turbine this valve 
bypasses enough steam around the diaphragm to satisfy 
the turbine load condition. 

In connection with advances in turbine practice one 
improvement in surface condenser design may be 
mentioned. 


CONDENSER DEVELOPMENT 


Manufacturers have sought a means of doing away 
with condenser tube packings. The first step in this 
direction was the expedient of rolling tubes in one tube 
sheet in order to halve the packing trouble. Next the 
sliding head was devised so that both ends might be 
rolled without danger of injury by differential expan- 
sion. The latest development is the employment of a 
flexible metal diaphragm between the tube sheet and 
condenser shell. This eliminates the sliding head with 
its attendant sealing difficulties and permits tubes to be 
rolled at both ends and still expand freely without dis- 
turbing the water tight integrity of the shell and tube 
sheet connection. 


Modern Superheater Problems 


THREE TYPES OF SUPERHEATERS Have BEEN DEVELOPED TO 
MEET New ComsBusTion Conpitions. By W. F. KEEnan, JR.* 


EAT IS TRANSFERRED to steam in a super- 
heater by radiation, convection and conduction. 
The two principal methods of transfer to be considered 
in design of superheaters are radiation and convection. 
Royds in ‘‘Heat Transmission by Radiation, Con- 
duction and Convection’’ (Van Nostrand, 1921) dis- 
cusses the transfer of heat by radiation as follows: 
“The phenomena of heat and light are essentially 
associated with matter. According to accepted theories 
of the constitution of matter it is assumed that all 
matter is made up of molecules and atoms. These atoms 
and molecules, or at any rate some portion of them are 
further supposed to be in a violent state of vibration, 
oscillation, or agitation which is associated with what 
we call heat and light. It is assumed that these vibra- 
tions or oscillations set up waves which travel at an 
enormous velocity, something of the order of 186,000 
miles per second in vacuo. These radiations, however, 
only become evident to our senses when the waves im- 
pinge on sympathetic particles or molecules of matter. 
That is, if the molecules are so constituted that they, 
or some portions of them, respond to the impinging 
waves, or, in other words, if their natural period of 
vibration or motion is in ‘‘tune’’ with these waves, the 
waves are extinguished and vibration is induced. Other- 
wise the waves pass on or are reflected, apparently leav- 
ing the molecules unaffected. 
A radiating body, however, being composed of inum- 
erable molecules, each with vibrations according to its 


*Chief Engineer, Power Specialty Co. 


~ surface exposed. Third, the higher the rate of combus- 


nature and temperatures, generally sends out radiations 
of various wave lengths. An incandescent body, for 
instance not only sends out light waves of various wave 
lengths, but also heat, which has wave lengths relatively 
longer than those of light. In any case, the radiation of 
light and heat are similar, those waves constituting light 
being short, those of heat relatively long. Conclusive 
evidence of this similarity is furnished by the fact that 
heat radiations obey the same laws of reflection, refrac- 
tion, polarization, and interferences as light radiations. 
The apparent difference merely arises from the fact 
that they affect our senses differently.’’ 

Referring now to the transfer of heat by convection. 
The term convection means that heat is carried by a 
fluid and not by electro-magnetic waves. In convection 
superheaters, for instance, heat is carried by the gas to 
the outer surface, then transferred by conduction 
through the metal, finally being absorbed and carried 
away from the inner surface by the steam. 


CONSIDERATIONS IN THE DESIGN OF RapIANT HEAT 
SUPERHEATERS 


In the application of radiation formulas to the design 
of radiant heat superheaters these considerations are 
important. First, radiation to the superheater depends 
on temperature, position, and radiating properties of 
the flame. Second, the greater the amount of heating 
surface exposed to radiation the lower the temperature 
and the less the transfer of radiant heat per unit of 
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tion the greater the weight of gases to be cooled and the 
less the proportion of total heat carried off by radiation. 
Fourth, the less the dilution of flame by air, i. e. the 
higher the C0,—the higher the temperature and there- 
fore, the heat transfer by radiation. In practice the 
only way in which the many controlling factors and laws 
can be reduced to working formulas is from actual 
results obtained in furnaces and with fuels similar to 
those under consideration in any particular case. 
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FIG. 1, SUPERHEAT CURVES FOR RADIANT AND CONNECTION 
TYPE SUPERHEATERS INSTALLED IN THE OMAHA PLANT OF 
NEBRASKA POWER CO. 


From the third of the four above-mentioned items 
affecting radiant heat superheater design, note that as 
the rating increases the proportional heat absorbed de- 
creases, therefore, the superheat decreases. This charac- 
teristic is used to advantage in installations where radi- 
ant superheaters are installed in combination with con- 
vection superheaters having opposing characteristics 
which show an increase of superheat with rating. In 
such combinations very flat curves of superheat over 
wide ranges of rating can be obtained as shown in Fig. 
1, which is a curve of actual results from combination 
radiant and convection superheaters installed in the 
Omaha plant of the Nebraska Power Co. These super- 
heaters are installed in 1850-hp. Babcock and Wilcox 
eross drum boilers fired with coal on chain grate stokers. 

The heat absorbed per unit of convection superheater 
surface is the rate of heat transfer in B.t.u. per hour 
per square foot per degree mean temperature difference 
times the effective mean temperature difference between 
gas and steam. The rate of heat transfer is a function: 
First, of the mass flow, that is the rate of gas flow in lbs. 
per hour per sq. ft. of gas area through superheater; 

-second, of the specific heat, conductivity and viscosity 
of the gas; third, of the size and shape of the heating 
surface. 

Formulation of rules for the design of convection 
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superheaters is a simpler problem than for radiation 
superheaters but the relation between the heat transfer 
and these variables must be determined by experiment. 
The outstanding difficulties in modern convection super- 
heater design problems have to do with these conditions : 

1. Improved combustion conditions with high CO, 
and therefore low gas weight per pound of fuel fired 
have—other conditions being equal—reduced not only 
the weight of gas per pound of coal and gas, but also 
the temperature of gas at the superheater. 

2. High feed-water temperatures entering boiler re- 
sulting from use of economizers or stage bleeding of 
turbines by reducing the heat to be added per pound of 
steam have also reduced the weight of coal and gas per 
pound of steam. 

3. Use of waste heat recovery equipment—econom- 
izers or air heaters—has increased overall efficiencies and 
reduced gas weights per pound of steam. 

On the gas side under typical modern conditions 
smaller quantities of gas at lower temperatures are 
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FIG. 2. EFFECT ON SUPERHEAT OF VARIATIONS IN GAS 


TEMPERATURE ENTERING SUPERHEATER, STEAM’ PRESSURE, 

CO, AND OVERALL EFFICIENCY. HEATING SURFACE PER LB. 

OF STEAM AND RATE OF HEAT TRANSFER CONSTANT AT ALL 
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available for superheating. On the steam side greater 
superheat is called for, most specifications requiring a 
steam temperature of 700—725 deg. F. instead of 550 
deg. or less, whish was not uncommon only a few years 
ago. Reducing che quantity of gas and at the same time 
increasing the amount of heat to be added per pound of 
steam increases the gas temperature drop through the 
superheater and reduces in somewhat greater proportion 
the effective mean temperature difference and increases 
in inverse proportion the amount of surface required to 
produce the same superheat under typical new and old 
conditions. Figure 2 is a set of curves that show—as- 
suming same heating surface and same rate of heat 


‘ transfer at all points on all four curves—the net effect 
on superheat obtainable of variations indicated in gas 
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temperatures entering superheater, steam pressure tem- 
perature, and superheat, feed-water temperature enter- 
ing boiler, CO,, and efficiency of boiler and superheater. 
Curve 1 conditions are typical for not many years back 
and Curve 2 conditions are typical for today. It will be 
observed that the same superheater that was good under 
Curve 1 conditions for 150 superheat with 1100 deg. 
gases entering superheater with 1000 deg. gases would 
be good for only—superheat under Curve 4 conditions. 
It is estimated that under Curve 4 conditions gas tem- 
perature entering superheaters would be at least 100 
deg. less at the same load than under Curve 1 conditions. 

The importance of the superheater in the power 
plant field was securely established years ago and with 
the advent of the steam turbine as the standard prime 
mover for electric generators the superheater became 
and still remains an absolutely essential part of the 
steam generating unit. The demand for higher super- 
heat coupled with improvement in design and perform- 
ance of other parts of the steam generating unit have 
necessitated changes in superheater practice and design. 
It would be impossible within the limits of this article 
to discuss the relative merits of the different types. of 
superheaters that have been developed by various manu- 
facturers to meet present day requirements. Let it 


. suffice to say: 


First, that such requirements cannot be met with 
convection superheaters even of prohibitive size in many 
locations heretofore considered standard such as the top 
of first pass in a horizontal water tube boiler vertically 
baffled. 

Second, that to overcome this difficulty three distinct 
types of superheater have been developed: 

1, Interdeck convection in boiler tubes near furnace. 

2. Combination convection in standard location in 
series with small radiant section in furnace. 

3. All radiant superheater in furnace. 

Third, each one of these three types has its good 
points and is under certain conditions th one to be 
preferred. A careful study of the general design and 
performance requirements of the steam generating unit 
as a whole would necessarily precede an intelligent selec- 
tion of the type superheater that should be used on any 
particular job. 


New Features at Rummelsburg 
Super Station 


BLEEDER STEAM FOR PREHEATING AND 
Coat Dryinc ARE SOME OF THE INTER- 
ESTING FEATURES OF THIS GERMAN PLANT 


OME of the designing and operating theories which 

the late G. Klingenberg sets forth in his recent edi- 
tion of “Bau grosser Elektricitaetswerke” being applied 
to the Berlin super station Rummelsburg which he de- 
signed and which is now under construction. According 
to an article describing this plant in the V. D. I., the 
ultimate capacity of the plant which adjoins the river 
Spree will reach 500,000 to 600,000 kw. To begin with, 
there will be three main turbines of. 70,000 kw. each and 
three preheat turbines of 10,000 kw. each. 

The central station will operate at a temperature of 
415 deg. C. (779 deg. F.) and a pressure of about 35 
atmospheres (514.36 lb.) at the boilers. Of course there 
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will be no stage superheating. Comparative estimates for 
Rummelsburg indicate that operation at 35 atmospheres 
is economically best in view of the thermal results ob- 
tainable. Above this, pressure boilers, piping and other 
apparatus, as built in Germany, require considerable al- 
terations. Following the example of the Bruenner 
Maschinenfabrik, nearly all German plants operate now 
at lower steam velocities. The designer of Rummelsburg 
considered 10 to 15 per cent moisture in the steam safe 
under this lower velocity. 


Biep STEAM PREHEATS FEED WATER 

For obtaining highest thermal efficiency, steam for pre- 
heating feed water has been bled from turbines at three 
or four places. In more recent practice, to simplify the 
equipment, steam is bled from turbines only at two places. 
For the sake of greater safety, however, the main steam 
turbines at Rummelsburg are not tapped at all. Steam 
is bled from so-called preheat turbines which are com- 
paratively simple and small, operate at 3000 r.p.m. and 
are just large enough to supply all the steam needed for 
preheating the feed water. 

Still lower installation cost and safer operation is 
assured by placing the preheat or bleeder turbines, the 
feed water distilling apparatus and the boiler feed pumps 
in a low building between the boiler houses. The distill- 
ing apparatus preheats also some of the water. The pre- 
heat turbines, being independent producers of energy and 
used as house turbines, drive the feed water pumps and 
deliver their surplus energy through double safety auto- 
matic switches to the main generator bus. 

Boilers are selected with a view to safe first cost by 
reducing their height as much as possible and by build- 
ing the entire unit as compact as possible. Large units 
are selected to obtain high efficiencies per square foot 
area. 

Powdered fuel-fired plants are not so dependent on the 
quality of coal as are stoker-fired plants, but they require 
elaborate coal drying equipment. A water content of 2 to 
12 per cent and even to 20 per cent in the German coal 
requires extensive drying of coal for pulverizing. 

The direct-heated coal drying drums now used in 
Germany will soon be discarded. Drying with flue gases 
has not been practiced in Germany but for years the 
highly developed German brown coal industry has em- 
ployed drying drums heated by exhaust steam. 

At Rummelsburg steam is bled from an intermediate 
stage of the steam turbine at about 2 atmos. (29.392 lb.) 
over-pressure and delivered to the coal dryers through an 
easily regulated steam valve. The condensate is re- 
turned to the circulating system of the plant. The dryers 
are so compact that they are placed directly beneath the 
coal bunkers, thus eliminating elevating of the coal. 

At present 16 boilers are installed, each having 1600 
sq. meters (17,222.4 sq. ft.) water-contact heating sur- 
face and 150 sq. meters (1614.6 sq. ft.) cool-heating sur- 
face in the furnace rooms. 

There are three twin steam turbines of 70,000 kw. 
each, a high pressure and medium pressure group of 
35,000 kw. and a low pressure group with divided low 
pressure section also of 35,000 kw. both for 1500 r.p.m. 
operation. At the turbine steam pressure is 32.5 atmos- 
pheres (477.52 lb.) and steam temperature is 400 deg. 
C. (752 deg. F.). 

The six main generators of 44,000 kv.a. capacity each 
produce at 1500 r.p.m. a voltage of 6000 each. 
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Generator Practice in Central Stations 


A Discussion OF THE CONSIDERATIONS INVOLVED IN THE ARRANGEMENT OF 
GENERATORS AND AUXILIARIES IN MopERN Power Stations. By M. J. LowEnBERG* 


ITH THE RAPID increase in the use of electrical 
energy there has been created a demand for 
larger and larger generating units combined with in- 
creased efficiency. The proper size of generating unit 


case of larger generating units and in many smaller 
units, two or three generators have been used. 

The size of the unit selected, however, should be such 
that the loss of the largest unit will not curtail the 
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FIG. 1. TYPICAL EXAMPLE OF A PLANT WITH THE GENERATING UNITS INSTALLED WITH THE AXES AT RIGHT ANGLES TO 
THE BUILDING AND HAVING DIRECT-CONNECTED AUXILIARY GENERATORS 


for a given station should be determined only after a 
careful estimate and study of the probable growth of 
load over a period of not less than 10 yr. An accumula- 
tive annual cost analysis, using different units, should 
also be made, from which the most economical size may 
be selected. This size is usually one that requires the 
installation of a unit about every two years in a nor- 
mally growing base load station. If the system extends 
over a large territory and the increase in load is to be 
divided over more than one station, then the analysis 
should include transmission cost. The economic size of 
the unit will be affected by the amount of relay required, 
the cost of land, the nature of load, load factor, and 
probable trend of fuel cost. 

At present structural considerations have limited the 
size of single generators to about 100,000 kv.a. In the 


*Electrical Engineer, Stone & Webster, Inc. 


energy supply to prime power customers. If at the 
peak there is a large load that can be interrupted for 
several days, such as irrigation pumping, then this load 
can probably be omitted in determining the relay 
capacity required. In estimating the annual costs, it is 
necessary to consider a possible change in fuel as well 
as fuel costs. Many stations are operating today on 
natural gas or fuel oil that may be required to change 
to some other and more expensive fuel. 

There is no standard practice in regard to the ar- 
rangement of electric generators and their auxiliaries. 
Various arrangements have been adopted to conform to 
conditions peculiar to the individual station. In most 
of the recent power stations, however, the turbine room 
has been located between the boiler room and the elec- 
trical equipment, .the latter either being housed or 
located outdoors. 

In general, the arrangement of turbo-generators 
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within the building follows one of two plans: first, with 
the axes of the units at right angles to the length of the 
building and, second, with the axes of the units parallel 
to the length of the building. Where the right angle 
arrangement is followed, the generator end of the unit is 
located next to the electrical switching equipment, thus 
reducing the length of the generator leads to a minimum 
and permitting the arrangement of all generator acces- 
sories at the same side of the turbine room. Where the 
parallel scheme has been followed, there is considerable 
advantage in arranging the units in pairs with the gen- 
erator ends adjacent. This permits the use of a common 
withdrawal space for generator rotors, thereby reducing 
the length of the turbine room; permits the generator 
leads from each pair of machines to be carried from the 
building in a common tunnel structure; and permits all 
generator accessories for both units to be grouped to- 
gether, thereby resulting in greater operating conveni- 
ence and reduced construction cost. Another advantage 
of this arrangement is that high pressure steam leads to 
the turbines are kept at a maximum distance from the 
electrical generators. 
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approximately 3 per cent of the rating of the main unit 
for normal steam pressure plants, with a power factor 
varying from 70 per cent to 85 per cent. 

The use of an auxiliary generator coupled to the 
shaft of the main unit is increasing as this arrangement 
is compact, reduces the number of steam connections, 
and is more economical as it generates power with the 
efficiency of the main unit turbine. It also provides a 
high degree of power supply reliability for the auxil- 
iaries of each turbo-generator with its portion of the 
boiler room auxiliaries and is simple to operate. 


CHOICE OF VOLTAGE FOR AUXILIARIES 


The choice of the voltage for the auxiliaries depends 
largely on the size and number of motors involved. In 
a steam plant having large units with most of the motors 
rated above 100 hp., it appears that 2300-v. motors for 
all over 25 hp., with 440 or 550 v. for smaller motors, 
gives the most economical arrangement. A lower vol- 
tage for all motors means unusually large conduits and 
cable for large capacity motors resulting, in the case of 
concealed work, in heavy and expensive construction for 
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FIG. 2. ONE LINE DIAGRAM SHOWING AUXILIARY AND HOUSE SERVICE SUPPLY IN A GENERATING STATION 


Generator auxiliaries, which comprise air coolers, 
field rheostats, neutral resistors, neutral current trans- 
formers for differential protection, neutral oil circuit 
breakers, and the field rheostat of the auxiliary genera- 
tor, if the latter is used, are located adjacent to the 
generator end of the unit, the exact arrangement de- 
pending somewhat upon the size and type of equipment 
used. 

Whether the generating units should be placed cross- 
wise or longitudinally in the turbine room, is a subject 
for careful study and depends to a great extent on the 
number of boilers per turbine and the size of the boilers. 


MetHop or Driving AUXILIARIES 


Analysis usually indicates that in a high efficiency 
station, station auxiliaries driven electrically rather than 
by steam are preferable because of greater economy and 
operating flexibility. Maximum reliability must be 
obtained, requiring the source of supply for the auxil- 
iaries to be independent of system disturbances. For 
electric drive, this necessitates a supply from a house 
turbo-generator or from a generator on the same shaft 
as the main unit. The auxiliary load will usually be 





the floors and supporting members, the cost of which 
offsets the saving due to the less expensive lower voltage 
switching. In hydraulic stations where the motor equip- 
ment is relatively small, a low voltage, such as 440, 
appears to be suitable. 
RELAYING THE NORMAL POWER SUPPLY 

Whatever voltage is adopted for the station auxil- 
iaries, means must be provided for relaying the normal 
power supply. Equipment must be automatically dis- 
connected from the normal power source when that fails 
and supplied from some other source, such as station 
service transformers fed from the main bus. A simple 
and flexible system is shown on the accompanying one- 
line diagram. 

A few words explaining the one-line diagram may 
be of interest. Each main turbo-generator has a 2300-v. 
group bus which is supplied normally from an auxiliary 
generator coupled to the main generator shaft. To this 
bus are connected all the auxiliaries for this turbo-gen- 
erator and, in addition, its portion of the boiler room 
auxiliaries. All motors of 40 hp. and larger are wound 
for 2300 v. and smaller motors for 440 v. The 2300-v. 
switch gear consists of truck type panels and breakers. 
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The group bus is sectionalized so that one-half the auxil- 
iaries are on each side. 

In case of interruption of power supply from the 
auxiliary generator due to its failure, a relay automat- 
ically opens its oil circuit breaker and then automatic- 
ally closes a breaker which connects this 2300-v. group 
bus to the common station service bus supplied through 
transformers from the main bus. In ease of a short cir- 
cuit on that section of the group bus which is connected 
to the auxiliary generator, a relay functions, opening the 
bus sectionalizing breaker and the auxiliary generator 
breaker and closing the breaker to the common station 
service bus which is connected to the group bus on the 
other side of the sectionalizing breaker, thus permitting 
one-half the auxiliaries to continue in operation. If, at 
times, the boilers in operation are not those whose 
auxiliaries are connected to the generator in service, then 
it is possible, through the transfer bus, to transfer this 
auxiliary boiler room load to the generator in service. 
This transfer bus may be of insulated cable with differ- 
ential relay protection to clear it in case it should fail. 

The 440-v. generator group bus is normally supplied 
through its own 2300/440-v. transformer, but is relayed 
through a 440-v. common station service bus. The 440-v. 
switching may consist of air break circuit breakers. 
Breakers which have to do with the supply of power 
such as the auxiliary generator breaker, exciter breaker, 
sectionalizing breaker, common station tie breaker, and 
transfer tie breaker, are controlled from the switchboard 
room. Other breakers may be controlled from the boiler 
room gage board or the turbine gage board, depending 
upon the auxiliaries that are connected to it, or they 
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may be manually operated at the switchboard. Switch- 
ing for non-important station auxiliaries is usually han- 
dled at the common station service board. 

The excitation bus arrangement depends somewhat 
upon whether or not an exciter battery is used. Such a 
battery, for emergency supply operation, has been in- 
stalled in a few stations. Each exciter is rated suffi- 
ciently large to take care of the largest generator and 
the number of exciters corresponds to the number of 
generators, plus a spare. These exciters feed directly 
into duplicate exciter busses. 

Where battery excitation is not used, a direct-con- 
nected exciter for each auxiliary generator and a motor- 
driven exciter for each main generator, with one spare 
set, provides a reliable layout. In order to obtain the 
proper voltage regulation for the service motors, a face 
plate rheostatic regulator or a Tirrill regulator is used 
for control of the auxiliary generator voltage. 

There has been an increasing tendency to improve 
the reliability of generator connections. In most of the 
large stations the main generator leads are run with 
insulated cable or copper on insulators and differential 
relay protection for generator windings and leads is in 
general use. 

For cooling generators the closed type of air cooler 
has been almost universally adopted, and in the case of 
the larger generators (50,000 kw. or over) outside fans 
are used for circulating the cooling air. In the arrange- 
ment of fans and air coolers attention should be given 
to compactness. This arrangement makes it easy to use 


CO, gas for extinguishing any fires which may result 


from failures in generator windings. 


Features of Modern Electrical Switchgear 


DISCUSSING THE Factors INVOLVED IN DESIGNING 
PRESENT-Day HEAvy INTERRUPTING REQUIREMENTS. 


NTIL WITHIN the last few years the full impor- 

tance of the oil circuit breaker in electrical systems 
has not been appreciated. During the past few years, 
however, much progress has been made in the use of 
electric power which has resulted in many changes in 
distribution systems, interconnections, and generating 
stations. These changes have introduced complications 
not only in the design and construction but also in appli- 
cation of proper protective apparatus. Operators as 
well as manufacturers have followed with interest the 
results of power growth, the availability and the devel- 
opment of large and efficient equipment. 

Increasing requirements for switchgear of higher in- 
terrupting capacity ratings, capable of meeting the 
severe duty often imposed has led to a steady improve- 
ment in design and construction. 

RELATION OF VARIOUS ParRTs IN THE SYSTEM IMPORTANT 
CONSIDERATION 


In determining the fundamentals, one of the chief 
considerations is the relation of connections between the 
generating system, the station feeder busses and the sub- 
station distributing systems. The interconnection may 
be such that careful analysis will be essential in check- 
ing the large units of power handled and the concen- 
tration of that power at the time of a short: circuit. 


*With Condit Electrical Manufacturing Corp., a subsidiary 
to American Brown Boveri Electric Corp. 


SWITCHGEAR TO MEET 
By Gipert C, Lams* 


It may be advisable to use certain current limiting 
means available in order properly to apply protective 
apparatus best suited for the application. Again, it 
may resolve itself into considering the highest. rated 
interrupting capacity breakers procurable. 

It has been said that the essential determining factor 
with regard to installing new substations and distribu- 
tion lines is whether the return on the investment would 
warrant the cost of the building, copper, equipment and 
maintenance. 

Oil switchgear with adequate protection for the 
larger stations and systems is important and as some 
have expressed it, the ‘‘backbone’’ of the electrical con- 
trol. On it depends the continuity of service, a vital 
factor in the life of any industrial or central station. As 
systems, stations and equipment grow in size, breakers 
have become larger and their importance likewise in- 
creased. 

The thorough analysis required in the application of 
certain types, impresses one of the continued need of 
efficiency in circuit-breaker operation as required in 
other important units of electrical apparatus. 

As in the improvement in turbine efficiency to the 
extent that older types have been replaced by newer 
types of considerable increased capacity without making 
an appreciable increased demand space requirements, so 
have there been such strides made in circuit-breaker 
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construction as to have increased interrupting capacity 
available without necessarily increasing the space given 
over for an original installation. This has often proved 
extremely advantageous in the modification of existing 
stations where switchgear of higher ratings had to be 
installed in the comparatively limited amount of space. 
Again, station extensions and new projects have re- 
quired switchboard and breaker installation sé combined 
as to permit the greatest amount of safety, ease of 
operation, maintenance and control, all with minimum 
cost. 
CONSIDERING THE DESTRUCTIVE ForcEs LIBERATED IN THE 
BREAKER 
In considering oil circuit-breaker design the destruc- 
tive forces liberated in the breaker at time of short cir- 
cuit must be taken into account. 

















FIG. 1. A 3-POLE, 15,000-v. OIL CIRCUIT BREAKER SHOWING 
RIGID COMMON FRAME 


In general, this may be expressed under three classi- 
fications of energy loss: 1, Mechanical; 2, Chemical; 3, 
Thermal. 

It can be assumed that the mechanical forces set up 
by the internal pressures at time of initial establishment 
of the are results in stresses due to the rapid displace- 
ment of the oil by the are. These forces may be mani- 
fested in bulged sides and bottoms of the tanks. 

Mechanical forces which may result in tank bulging 
in breakers having high head of oil and improper tank 
design may be offset so as to reduce the seriousness of 
such difficulties by taking into consideration a balanced 
head of oil, with reference to tank shape and thickness. 

Balanced head of oil neutralizes these forces, fol- 
lowed by the establishment of the are, and therefore the 
energy is not likely to result in bulging that might occur 
should there be too high oil head. 

The chemical effects of gases rising to the surface of 
the oil and mixing with the oxygen may result in an 
explosion creating high pressures. At times such pres- 
sures may be developed as to rupture tanks, bolts or 
fastenings, bushings and the tank top. 


POWER PLANT 
ENGINEERING 







1327 


To obviate such difficulties a heavy constructed frame 
of ample: proportion to secure rigidly in place the sta- 
tionary current carrying parts and porcelains would be 
in line. 

The thermal factor due to current inrushes of high 
value or with abnormal loads involve heating to the stud 
assemblies and brushes of a breaker. The results of such 
thermal effects may be burning of the brushes or con- 

















FIG. 2. A 3-POLE, 15,000-v. UNIT POLE OIL CIRCUIT BREAKER 


tacts, depending upon amount of current and the length 
of time the load may be experienced. 

A circuit breaker must not only carry its rated cur- 
rent capacity within certain specified limits but must be 
able to withstand current inrushes which may reach a 
value many times its normal continuous current carrying 
capacity. Heating varies with the square of the current. 

From this it follows that the temperature in the 
conductors may reach a value which through expansion 
places a strain on the conducting parts. These strains 
acting with the electro-magnetic forces may result in 
enormous momentary stresses. 

In line with the well-designed apparatus, there 
should be a liberal factor as to brushes, studs, bushings 
and clearance under oil. 

It is obvious that the value of a frame which ade- 
quately reinforces the tank sides must not only have 
strength, but rigidity as well to support the mechanism 
thoroughly, and tanks with supports or cradles. 

It is the intention in a general way to point out only 
such advanced types as it is felt may be of major 
interest. Figures 1 and 2 are indicative of rigid designs. 

The value of speed of are interruption is of great 
importance. Its significance can be understood when it 
is realized that: Speed of contact separation is a factor 
in determining energy loss. 

Contact separation may be accomplished by means 
of: High-speed mechanical break. Rush (pressure) of 
gases against the are. Multi-series break. 

It is felt that the surest and safest way to secure this 
high speed of are interruption is by means of the mul- 
tiple series break. 

Many desirable features are accomplished in its use. 

















1328 


PLANT 
ENGINEERING 




















Fia. 3. 


DOUBLE TANK CONSTRUCTION USED TO PREVENT FLAME THROWING AND HAVING RESILIENCY FEATURES 


FIGS. 4 AND 5. TWO BREAKERS OF THE TRUCK TYPE 


Included in these features are: Shorter duration of arc. 
Smaller amount of gas generated. Smaller dissipation 
of are energy. 

It is generally realized by operating engineers that 
breakers for high interrupting capacity duty must be 
especially strong in order to take care of the short cir- 
cuit conditions within the breaker. It is because gases 
liberated within the breaker in a very short time create 
an increase of pressure. 

Now if a shorter time of arcing can be obtained, 
then a smaller amount of gas will be generated. This 
infers that with application of the multiple break, the 
most desirable. and effective means in circuit interrup- 
tion is employed. 

Assuming an average speed in brush rod travel of 7 
ft. per sec., there would be, using four breaks in series, 
theoretically 4 times 7, or 28 ft. per sec., as speed of 
break. Similarly with six breaks, speed of break would 
be 42 ft. per sec. 


‘ ELIMINATION OF FLAME THROWING 


Too much attention cannot be given to the elimina- 
tion of flame throwing. It is possible through proper 
design to apply compact equipment capable of inter- 
rupting large amounts of power and to accomplish this 
with such energy absorption principles as greatly to 
reduce hazards, at the same time affording the greatest 
factor of safety. 

Some of the advanced types of breakers have effec- 

tually demonstrated the value of such features in design 
as the double tanks and the application of the resiliency 
feature. These features are possessed by the unit, shown 





in Fig. 3. Example of extra heavy duty oil circuit 
breakers designed to handle the largest blocks of power 
with features embodying the unit pole, dual tank assem- 
bly and multi break for the contacts is shown in Fig. 6. 

Truck type oil circuit breakers of unit pole assembly 
with mechanical interlocks, because of compactness of 
design lends to economical installation, and can often be 
used in existing cell structures where increased rating 
is required without making material changes in the 
layout. 

Mechanical interlocks between the pole units of uni- 
versal type of coupling readily permits disconnecting a 
pole unit, rolling out of place and allowing spare units 
to be quickly put in service. For special applications 
the studs can be equipped with automatic disconnecting 
switches. This arrangement has been found desirable 
where the space factor does not permit the ordinary in- 
stallation of disconnecting switches. 

Although these breakers may be essentially truck 
type, they can be furnished for platen mounting, a tank 
lifter being used for dropping the tanks to the floor and 
rolling out of place. 

All the basic principles of design as embodied in the 
larger types of indoor breakers are incorporated in the 
larger types of outdoor breakers. 

Outdoor breakers must be thoroughly weather proof, 
particularly with respect to the heavy cast tops or in- 


sulator support. For moderate voltage outdoor breakers, . 


73,000 v. or less, unusually strong structural supports 
are desirable to securely support the heavy pole unit 
assembly and mechanism. 

Bushings with proper flashover characteristics to 
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Fig. 6. DUAL TANK ASSEMBLY TRUCK TYPE BREAKER, 
15,000 v. 


meet local requirements are essential. A few examples 
of 15,000-v. to 73,000-v. breakers are shown in Fig. 8. 
As tank diameters are increased, the area exposed to 
pressures is also increased, and it is only natural that 
tank tops for such apparatus must be proportionally 
heavier than for smaller equipment in order that the 














A 37,000-v. OUTDOOR OIL CIRCUIT BREAKER 
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FIG. 7. PLATEN-MOUNTED 15,000-v. BREAKER SHOWING 
APPLICATION OF TANK LIFTING AND TRUCK ARRANGEMENT 


mechanism support, bushing transformer, well arrange- 
ment, and supporting area of the bushings will present 
the greatest resistance possible to forces liberated under 
short circuit or abnormal conditions. 

The successful application of the multi-break in large 
outdoor circuit breakers, in addition to features already 
brought out, permit a shorter stroke. This is exceed- 
ingly desirable, as it permits a much better designed 
mechanism to be employed without reduction in oil clear- 
ances either to ground or between contacts. 

Either through pressure vents or other designs in- 











Fig. 9. A 132,000-v. OUTDOOR OIL CIRCUIT BREAKER AR- 
RANGED FOR MOUNTING WITH TRUCKS FOR STANDARD RAIL 
GAGE 
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corporated in the top casting, means for venting gases 
and retaining the oil is effectually taken into con- 
sideration. 

Two standard types of electrical operating mechan- 
isms are in use—solenoid control for the smaller types 
and where the current required for control is not too 
great to be at a disadvantage, and motor operating mech- 
anisms for large breakers or where it is advantageous 
to have a comparatively light demand on the control 
service. 

The largest high voltage breakers, if operated by 
solenoids, might require considerable amount of current 
to elose—so much, in fact, that it would be more prac- 
tical to consider a.c. or d.c. motor control requiring 
smaller current demands. 

In general oil circuit breakers may be developed for 
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special application as to voltage, current rating, inter- 
rupting capacity, and certain arrangements as require- 
ments dictate, but it is usually advisable to select stand- 
ard equipment whenever possible as it means lower 
initial cost and standardizaiion of parts. 

At times it may be essential to select breakers of 
some larger rating than present requirements so as to 
handle future increased capacity of the system without 
complete revamping of the station. 

Above all, the proper selection of oil circuit breakers 
is one of economy. It is a subject often requiring careful 
study. The more difficult problems can at times be best 
handled by the co-operative effort on the part of both 
the manufacturer and the user. Such benefits derived 
are of great value to the industrial as well as the public 
utility field. 


Recent Improvements in Waterwheel Generators 


EXPERIENCE IN THE OPERATION OF WATERWHEEL GENERATORS Has RESULTED IN A NUMBER 
oF IMPROVEMENTS, ALL OF WHICH ADD TO THE RELIABILITY OF THE MACHINES. By R. PruGer* 


ECHANICAL DESIGN features of electric motors 

and generators are studied with great care and 
in great detail while the machines are being designed, 
but even so, this study must be continued after the 
machines are installed and in operation. The most 
careful thought during the design period will not nec- 
essarily bring out every detail as seen from the oper- 
ator’s point of view—partly because the designer’s expe- 
rience may be limited in so far as actual operating con- 
ditions are concerned, and partly because new ideas are 
oftentimes developed during operation. The designer 
is, therefore, rarely in a position to claim that the acme 
of perfection has been reached, for even if such a posi- 
tion were reached, or approached, new field require- 
ments might make it necessary to modify previous de- 
signs. In addition, there is the item of competition. 
This may mean the elimination or simplification of cer- 
tain parts, reduction of weights wherever possible, or 
it may be a step in the opposite direction, adding fea- 
tures, strengthening some parts, as dictated by field 
experience and careful observation. While manufactur- 
ing cost is always an important factor, it is not alto- 
gether a deciding one. Successful operation over a 
long period of time has proved to be the cheapest in 
the long run, for it means lower operating cost, elim- 
ination of frequent repairs and shutdowns, less field 
expense and a satisfied customer. 

With all these points in mind, the designer is con- 
fronted with considerably more than the mere propor- 
tioning of parts, calculation of stresses, ete., and his 
technical application must be well rounded out with 
field experience. As a result of careful observation and 
field experience, certain changes have been made in the 
mechanical design of vertical waterwheel generators, 
and it is the purpose of this article to outline briefly 
some of the most important improvements made during 
recent years resulting from combined manufacturer’s 
and operator’s experiences. 

One of the first noteworthy changes was the substi- 
tution of cast steel for cast iron in the load-carrying 
- upper bracket. Several considerations made this change 
advisable. Cast steel, with its greater strength and 


*Westinghouse Electric and Manufacturing Co., East Pitts- 
burgh, Pa. 


smaller deflection, permitted the use of less bulk or 
weight to meet a given condition. The constantly in- 
creasing physical dimensions of units has hastened the 
conversion from cast iron to cast steel and, having 
proved itself on the larger units, it has found ready 
acceptance on the smaller machines. Along with this 
change came the logical step of eliminating, wherever 
possible, the heavy design of the cast iron lower bracket. 
The lower bracket carries no load, and is, therefore, 
designed to carry the lower guide bearing only and 
have sufficient strength to resist side thrust due to un- 
balance, either dynamic, magnetic or both. Structural 
steel has proved to be an exceedingly desirable substi- 
tute for cast iron in the lower bracket, especially on 
the large-diameter machines. It not only permits a 
saving in cost but also facilitates erection and allows 
for greater accessibility. 

Along with the tendency towards lighter upper and 
lower brackets, came a modification of the means of 
supporting the frame on the foundation. Practically 
all generators installed in the past rested upon heavy 
continuous cast-iron base rings embedded in the concrete 
foundation. The more modern machines have short 
individual soleplates, sufficient in area and strength to 
carry the load without excessive pressure concentration 
upon.the foundation. This modification in method of 
support came about logically inasmuch as considerable 
saving in cost and weight was obtained without any 
sacrifice in design. Proper leveling and lining-up by 
means of shims, of course, is required; but lining-up 
and leveling by means of shims was necessary even with 
heavy continuous base ring since this base ring sup- 
port did not possess sufficient rigidity of its own. 

After having given the larger parts, such as brackets, 
frame and frame support, careful thought and consid- 
eration, the details then received attention. Among the 
first of the details to be changed were the cover plates 
between the upper guide bracket arms. The expanded 
metal cover plates formerly supplied were too flexible 
when supporting the weight of an operator. Solid and 
rigid plate steel covers between the upper bracket arms 
are now furnished. 

The next improvement, namely that of the oiling 
system, was dictated by field experience. Instead of 
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individual risers of oil feed pipes to the thrust and 
guide bearings, it was found preferable to use a single 
main riser feed pipe, discharging into a container lo- 
cated at the highest point and provided with an over- 
flow return to the bottom oil pan in which the pump 
is located. Individual feed pipes descend from the 
common container, and the flow of oil, being that of 
gravity, cannot only be regulated by individual needle 
adjusting valves, but sight feed gages readily permit 
observation of proper oil flow in each feed line. Each 
bearing is furthermore equipped with its own overflow 
which, in turn, connects with the bottom oil pan. This 
system avoids the danger of building up high pressure 
in the line, a condition which may at times burst the 
sight feed glasses. 

With the oiling system under consideration, the fea- 
ture of excluding air was next given attention, for oil, 
while in agitation, is subject to foaming. If absorption 
of air is permitted unrestrictedly, the result will be 
carbonization of the lubricant, furthered by the ac- 
ecompanying higher temperatures. It is for this reason 
that the air seal feature of the thrust bearing was in- 
augurated. This feature is accomplished either in the 
form of a packing seal by means of fiber shoes bear- 
ing against the smooth surface of the thrust collar 
shoulder and held against it by means of springs, or 
else, by a liquid seal, in the form of a small rotating 
chamber, containing a limited amount of oil trapped 
so as to prevent air from passing into the thrust bear- 
ing pot. 

Changes in the oiling system naturally carried with 
them the improvements in method of sealing bearings, 
so as to prevent oil leakage. Careful studies and ex- 
periments along these lines showed that oil leakage is 
primarily due to oil vapors, foaming, and suction set 
up by the rotating element, which is usually equipped 
with fans or blowers for ventilation. This resulted in 
the development of the ‘‘air bypass,’’ which consists 
mainly of a rotating and a stationary chamber. The 
former acts as a trap for oil vapors and foam, and 
the latter is connected by means of an ample-sized pipe 
with a neutral pressure air zone outside of the machine, 
balancing the air pressure and neutralizing any: suction 
action set up in the stationary chamber. Both of these 
chambers surround the shaft and have a very close run- 
ning fit to it so as to minimize suction and escape of 
vapor or foam. 

Another new feature sometimes applied on large 
machines is that of installing indicators for measuring 
the amount of oil and proper information having been 
furnished the operator as to the amount of oil and 
water required, a check is thus established on the proper 
functioning of the entire system. 


Insurinc AGainst SHutT-Down OF THE O1L PuMpP 


Closely connected with the oiling system itself is the 
oil pump located in the bottom pan. Any failure of 
this pump or of the gears driving it may result in 
serious consequences. Careful study of this detail led 
to the adoption of coarser pitches for the pump gears, 
not so much on account of additional strength, but on 
account of the larger permissible variation in center 
distance. The running clearance in the guide bearing 
and the sometimes existing dynamic unbalance of the 
waterwheel may cause the shaft to crowd to one side. 
In the case of fine pitch pump gears, this may cause 
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breaking out of the gear teeth, with the obvious re- 
sult of putting the pump drive out of commission. In 
order to permit easier adjusting and assembling of this 
drive, the oil pan was split horizontally in such a man- 
ner that the pump and gears could readily be mounted 
and checked for proper running clearance in guide 
bearing, after which the lower parts of the oil pan 
could be bolted into place, fully enclosing pump and 
gears. 

Formerly, the pump driving gear mounted on shaft 
was a combination gear and oil thrower, made in halves. 
Since the fit on shaft and at the split has to be oil tight, 
scraping at both these places was necessary. This is a 
very difficult hand-fitting operation, which at times af- 
fected the tooth spacing at the split and resulted in 
breaking of these teeth. It was therefore decided to 
separate these two items but still make the oil thrower 
in halves, inserting a ;y-in. Velumoid packing gasket 
at the split to insure oil tightness and facilitate fitting. 
The pump driving gear, also made in halves, is then 
clamped on the shaft and no further scraping is re- 
quired. This leaves the tooth spacing in accordance 
with the original machining of the teeth. 

The guide bearings themselves had to submit to the 
same close scrutiny as was employed throughout. Oil 
grooves were changed so as to provide an easier form- 
ing of oil film; no sharp, or even slightly rounded edges 
were permitted, and the grooves were provided with 
both sides beveled off gradually, so as to form a thin 
wedge-shaped entrance space from the groove proper. 
This feature has greatly aided in the reduction of bear- 
ing temperatures. For the same reason, the top end 
of the oil grooves was flared out, so as to be funnel- 
shaped, and to permit a maximum amount of oil to 
enter. ; 

The bearing shells, instead of having all cast anchor 
holes for holding the babbit in place, were provided 
with machined annular and cast axial grooves, at fre- 
quent spacing, to prevent .babbit from becoming loose; 
temperature, and different coefficients of expansion be- 
tween cast iron and babbit, will easily result in loose 
babbit, unless these additional precautions are taken. 

On the rotating element, some changes as found 
necessary by actual experience, were made. On some 
machines in service, it was noted that the field coils 
were no longer clamped tightly and when the machine 
was slowing down and coming to rest, field coils would 
slide back and forth on the poles at each revolution. 
This was caused by a slight shrinking of the insulation 
after the machine had been in service for some time. 
In order to overcome this, a wedge adjustment was pro- 
vided under the coils, which permits taking up the 
slight shrinkage of the insulation. 

With this change, the coil supports also underwent 
a modification. Malleable iron was found to be inferior 
at times, a feature rather difficult to control. Again, 
higher speeds made it desirable to have recourse to a 
more reliable and stronger material, and as a result, 
fabricated steel coil supports were substituted, giving 
the desired insurance factor. 

The foregoing furnishes an outline of progress made, 
and while the results are extremely gratifying, the 
field is probably not yet exhausted. New conditions 
will come up with the larger and larger units, making 
it necessary to keep step with future developments. 
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News-Comment on Power Legislation 


Besipes Muscite SHOALS, THERE ARE Many Oruer Important THINGS 


Up FoR CONSIDERATION IN WASHINGTON. 


OWER matters will engage a large share of the 

attention of the committees of Congress and various 
executives in the Government departments during the 
winter season now beginning at Washington. Various 
pieces of legislation are to come up, some of it in bills 
coming over from the last session of Congress while new 
bills are now being talked about in advance. Among 
the executive departments, the Federal Power Commis- 
sion is faced with a number of important executive de- 
cisions, soon to be made. Another interesting group of 
items of news and comment will come later on, when the 
annual budget of the Government is presented to Con- 
gress, because this will contain projected appropriations 
for many proposed new Government plants as well as 
money for replacements and maintenance. 

Muscle Shoals still holds the center of the stage, as it 
has for 4 or 5 yr. in Washington in power matters, 
largely because in that subject there are many questions 
for and against Government ownership and operation 
and involved therein is necessarily a great precedent 
vital to the power industry. It happens, too, now, that 
the subject of Muscle Shoals and Boulder Canyon Dam 
are being more and more ‘‘tied in’’ together. 


Many Tuines Ur ror DIscussionN IN WASHINGTON OF 
INTEREST TO Power INDUSTRY 


But Muscle Shoals is by no means the only important 
thing about to come on the Washington stage, from 
the point of view of the power industry. This corre- 
spondent this winter will endeavor to follow the devel- 
opment of thought and procedure in connection with the 
proposed Boulder Canyon Dam and the Colorado River 
improvement; the report of the Federal Trade Com- 
mission investigation of the General Electric Co., or- 
dered by the Senate which is now in the printer’s hands 
and about to be made public; the possibilities of action 
by the Federal Government in regard to the proposed 
$500,000,000 hydroelectric developments along the St. 
Lawrence River; the physical interconnection now tak- 
ing place of many power companies from Kentucky to 
Florida and from Arkansas to the Virginia border as 
shown in applications to the Federal Power Commission 
for the building of transmission lines and to develop 
power sites and in other ways; the applications for pre- 
liminary permits to develop eleven dam sites on the 
Tennessee River above Chattanooga, its tributaries, the 
Clinch and Powell Rivers, now presumably about to be 
acted upon by the Federal Power Commission; develop- 
ments in the Senate and House committees as well as 
before the Interstate Commerce Commission on proposed 
bus transportation legislation, which would vitally effect 
the street railway companies in the power industry ; the 
proposed investigation before the Senate Judiciary Com- 
mittee of the bread-making and allied industries which 
have been the subject of attack because of security hold- 
ing companies similar to some of the legal fabric and 
structure in the power industry; the fight over the 
Conowingo project in Maryland and Pennsylvania; and 
many other subjects of interest to power executives. 

For many years Senator George W. Norris, of 
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Nebraska, has heen chairman of the Senate Committee 
on Agriculture and Forestry. It was due to his high 
sense of public duty that the so-called Ford ‘‘offer’’ for 
Muscle Shoals was defeated. Rather, it should be said, 
upon his shoulders rested the responsibility for the 
leadership in that fight in the Senate. Not sufficient 
credit has ever been given Senator Norris for his stand 
in defeating the Ford proposal. In that fight, many 
persons paid attention only to the fact that Senator 
Norris is a Government-ownership-and-operation advo- 
cate, whereas that is merely a small part of the story. 
Senator Norris believes in the development and wide 
distribution of power, in storage dams and in physical 
connections and interconnections all over the country. 
In that respect, he believes in and works for the same 
ideas as the electrical power industry. But he believes 
that the Government ought to run the power business. 
Fortunately, we do not all think alike. Life would be 
very dull if we did. Senator Norris is now leaving the 
agricultural committee of the Senate, to become chair- 
man of the Senate Judiciary Committee, which will have 
charge of the investigation in regard to bread, which 
may reach into questions in regard to all holding com- 
panies and thus affect the power industry. 

Senator McNary Opprosep TO GOVERNMENT OWNERSHIP 

On the agricultural committee Senator Norris is suc- 
ceeded as chairman by Senator Charles L. McNary, of 
Oregon, who believes in many of the things Senator 
Norris believes in but who is utterly opposed to the Gov- 
ernment engaging in the power business. Able, intel- 
ligent and honest, he stood at the right hand of Senator 
Norris all through the fight on the Ford plan for Muscle 
Shoals and Senator McNary is well fitted to become 
chairman of the committee. As the new leader of the 
committee, his views are important. 

Speaking to the writer, for Power Plant Engineer- 
ing, Senator McNary said that he had always supported 
government operation of the Muscle Shoals plant for the 
production of nitrates in time of war and fertilizers in 
time of peace and expected to continue to do so. He 
holds that the plant was built upon the site of a great 
natural national power resource, with the intention of 
taking whatever advantage there may be of this natural 
power resource for the benefit of the people, first, for 
national defense and, second, for fertilizers for peace- 
time uses. Muscle Shoals and the Colorado River proj- 
ect stand out in his mind as on a par. Both problems 
have national aspects, he thinks, the first, Muscle Shoals, 
in its relation to national defense and the second, the 
Colorado River and the Boulder Canyon Dam project, 
in its relation to flood control. The production and 
disposition of power at both of these projects, to his 
mind, are side issues. 

Senator McNary believes that the Government should 
operate the nitrate plants or build new ones or addi- 
tions thereto at Muscle Shoals for the production of 
fertilizers. That is the quickest way, he thinks, to take 
Muscle Shoals out of politics, for he believes it will be 
ascertained within a year or two whether the Govern- 
ment can do so properly and satisfactorily. If the Gov- 
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ernment does not do so, he believes there will be a howl 
from the farmers which will bring about a readjustment 
automatically. 

- He is not in favor, however, of the Government going 
into the power business. He believes that the surplus 
energy developed at Muscle Shoals should be sold or 
leased to private parties, giving the preference of rights 
of purchase first to municipalities which might do their 
own distributing and supply power to users at a low 
cost, rather than to private parties or corporations which 
would add a profit before the power reached the con- 
sumer. He was emphatic in expressing himself as 
against the Government going into the power business— 
‘‘Not a bit of it,’’ he said. 

Senator McNary believes that, if President Coolidge, 
Secretary Hoover, and other leaders in the present ad- 
ministration can espouse, as they do, the cause of the 
Government participating in the building at Govern- 
ment expense of the Boulder Canyon Dam on the ground 
that flood control of the Colorado River is a national 
duty, these administration leaders could equally well 
espouse the cause of the Government operating Muscle 
Shoals for fertilizer manufacture as a national duty. 
Certainly, he said, he can take that position with good 
grace, because, if flood control is a national duty, 
cheaper fertilizer production is likewise equally a 
national duty and, in the case of Muscle Shoals, there is 
no question of the Government making a large new out- 
lay of millions of dollars for the initial plants. He 
points out that the Government has already spent the 
money necessary for the millions of dollars of invest- 
ment at Muscle Shoals and all that remains is to see 
whether the Government can operate it. 

At the last session of Congress a joint committee of 
the House and Senate which had dealt with all of the 
proposed bidders for Muscle Shoals made a report, 
which is now on the calendars of both Houses awaiting 
action, accepting the offer made for Muscle Shoals by 
the following power companies: Tennessee Electric 
Power Co., Chattanooga, Tenn.; Memphis Power and 
Light Co., Memphis, Tenn. ; Mississippi Power Co., Gulf- 
port, Miss.; Mississippi Power and Light Co., Jackson, 
Miss.; Mississippi Delta Power and Light Co., Green- 
ville, Miss.; Alabama Power Co., Birmingham, Ala. ; 
Gulf Power Co., Pensacola, Fla.; Kentucky Utilities Co., 
Louisville, Ky.; Gulf Electric Co., Mobile, Ala.; Georgia 
Railway and Power Co., Atlanta, Ga.; Louisiana Power 
and Light Co., Monroe, La.; Arkansas Light and Power 


Co., Pine Bluff, Ark., and New Orleans Publie Service, . 


Ine., New Orleans, La. 

Senator Deneen, of Illinois, is the chairman of the 
Joint Congressional Committee which negotiated a con- 
tract with the power companies, after deciding that all 
other offers by other bidders were inadequate and, under 
the contract now pending, awaiting approval by Con- 
gress, the power companies agreed to make fertilizer and 
to distribute all of the electrical energy not needed for 
fertilizer equitably in the surrounding states, as required 
by Congress. Senator Deneen is now preparing his 
speeches, in the hope that he will be able to get action 
on the report in the Senate shortly. 

As time goes on, with still no action, the sophisticated 
Washington observer is almost at last tempted to join 
the chorus of a number of editorial writers throughout 
the country who are beginning to express the point of 
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view that Congress is not capable of solving an economic 
problem such as Muscle Shoals because of the fact that 
polities invariably creep into the consideration. This 
year, some Senators and outstanding figures in the 
House of Representatives are themselves beginning to 
express that point of view, at least in private conversa- 
tion. The bill leasing the plants to the group of power 
companies is about to come up with the outcome inde- 
finite at this writing. 


Tree Climbing Children and 
High Voltage Wires 


Ir a Cuitp, CLIMBING INTO THE CHARGED WIRES 
oF A Power Line Is Kinuep, CAN THE POWER Com- 
PANY Be Heup ReEspoNnsIBLE? By LEsiLIE CHILDS 


IABILITY of power companies for injury to chil- 
dren, caused by the latter climbing into trees and 
thus coming into contact with high voltage wires, has 
been the subject of much litigation. But, since each case 
of this kind has necessarily been decided in the light of 
its particular facts, the subject cannot be covered by a 
hard and fast rule. 
This much, however, may be said. The maintenance 
of a power line carries with it the duty to exercise a 
high degree of care, in respect to protecting children 
who by any chance may come in contact with such line. 
So much for the general rule. As an example of its 
application to the facts of a particular case, the recent 
Oregon case of Cooper vs. North Coast Power Co., 244 
Pac. 665, may be reviewed with interest and. profit by 
power line executives in general. 


Facts IN THE CASE 


In this case the defendant, the North Coast Power 
Co., maintained a power line between the towns of Goble 
and Rainier, Ore. The line crossed the ‘‘ Newsome 
tract’’ a body of 5 or 6 acres of partially wooded land 
within the limits of the town of Rainier. This tract of 
land, because of its convenient location and beauty, was 
frequently used as a picnic ground by the general public. 

In crossing this tract, the defendant’s power line 
passed over a yew tree which had attained the height 
of 50 ft. The defendant topped this tree to a stump of 
16 ft. and 4 in., after which there still remained many 
wide spreading branches. Near the tree and partially 
covered by its branches there was an uninhabited shack. 

On the occasion out of which this action grew, Walter 
Cooper, a 12-yr.-old boy, in company with about 25 other 
boys and girls, all pupils of the Rainier public school, 
together with their teacher, went upon the ‘‘Newsome 
tract’’ for the purpose of picnicking. While upon the 
grounds, Walter, with other boys of his age, climbed into 
the yew tree. Walter in some manner came in contact 
with the defendant’s line carrying 6600 v., and was in- 
stantly killed. The instant action was thereafter brought 
against the defendant power company and one Ringle, 
its representative, to recover damages for the boy’s 
death. 

In defense to this action the power company, among 
other things, took the position that the boy had been 
guilty of such contributory negligence as would justify 
the trial’ court in directing a verdict in its favor. The 
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trial court, however, denied a motion of this kind and 
submitted the case to the jury. The latter returned a 
verdict in the sum of $4000 against the power company. 
From judgment on this an appeal was taken to the 
higher court and here in reviewing the record, in respect 
to it showing contributory negligence on the part of the 
boy, the court, in part, said: 


THE Recorp REVIEWED 


‘‘There is no evidence, direct or circumstantial, tend- 
ing to show that Walter ever was warned or knew of the 
danger of the situation, or that he ever knew that the 
wires were uninsulated or were located in the vicinity of 
the tree. Nor is there any evidence tending to show 
that he ever touched the wires with his hands or pur- 
posely came in contact with the wires. * * *’’ 

Then turning to the conclusions drawn from the 
record as to knowledge the power company had, or 
should have had, of the possible danger to children in 
the way the wires passed over the yew tree, the court, 
among other things, said: 

‘‘The testimony further shows that the defendant 
Ringle, in behalf of the company, has inspected the lines 
about twice every two months since its construction. A 
necessary conclusion from the record is that there is 
some testimony that the defendants knew, or ought to 
have known, that there was some danger in the attrac- 
tion to children arising out of the construction and 
maintenance of its power line over the yew tree stump 
on the Newsome premises, and should have taken some 
precaution for their protection. * * *’’ 

Following the foregoing review of the record, the 
court in stating the general rule of duty resting on the 
power company to guard its lines, in part, said: 

‘Tt was the duty of the defendants in the construc- 
tion and maintenance of the power line to provide such 
protection as would guard against any contingency that 
was reasonably to be anticipated. * * *”’’ 

Then, in amplifying this rule, the court quoted from 
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Temple vs. McComb City Electric Light & Power Co., 
89 Miss. 1, in part, as follows: 

‘*As to the duty to guard against danger to children 
in placing electric wires, no rule can be enunciated that 
would be accepted by all courts. * * * It would seem, 
however, that reason and humanity, alike, support the 
rule laid down * * * that those dealing with such an 
extremely’ dangerous agency as electricity should, in 
stringing their wires in places where it is reasonably 
probable that children will go, be charged ‘with the very 
highest degree of skill and care’ to protect the children 
from injury while in the vicinity of such places, even 
though they may be trespassers.’’ 

Following the foregoing statements of the general 
rule, the court, after reviewing many authorities, con- 
cluded its opinion in the following language::. 


Wuart tHE Court Decwep 


“‘Tf there was some general probability of danger, 
the company has the duty of anticipating it and it is 
not necessary that it should know and appreciate the 
precise way an accident might occur because of danger. 
* & * 

‘“We have said that the alleged negligence of the 
defendants presented a jury question. We also hold 


that the court properly denied the motion upon de- 
fendants’ contention that the boy was guilty of con- 
tributory negligence. * * * There being no error in the 
court’s instructions, this case must be affirmed. * * *’’ 

The foregoing decision constitutes an apt illustration 
of the importance of the exercise of extreme care, in the 


maintenance and inspection of power lines, in respect 
to points where children may by any chance be attracted 
within a danger zone. Truly the case, when read with 
its facts and conclusion, is one that power line executives 
may with profit have in mind when instructions, rel- 
ative to inspections, are being issued to those charged 
with the actual work of seeing that a line is free from 
all possibility of danger to children. 


Tendencies in Power Plant Design 


CONSIDERATION OF TENDENCIES IN FUELS AND OF DESIGN, _ 
ARRANGEMENT AND OPERATION OF PowER PLANT UNITS 


6 OBODY, I believe,’’ said Francis Hodgkinson* 
in his address before the joint meeting of the 
Western Society of Engineers and the Chicago section 


of the A.I.E.E., on November 22, ‘‘will dispute the 


statement that the most important factor of national 
wealth is an abundance of cheap energy. It has. come 
to be the thing by which civilization is measured.’’ 

Referring to some published statements, he said: 
‘*These writers predict that in the future with further 
increased per capita consumption of energy, yet fewer 
hours of labor will suffice for the needs of the world. 
This abundance of cheap energy must be produced with 
the greatest possible conservation of that great national 
resource—fuel—which some writers have said, in depre- 
cation of our modern civilization, we are burning up 
like drunken sailors. 

‘There are essentially two methods: of generating 
electric energy: One by means of the consumption of 


*Consulting Mechanical Engineer, 
and Mfg. Co. 


Westinghouse Electric 


fuel (coal, oil, or gas); the other by means of the 
hydro-electric plant ; the latter utilizing our many rivers. 
It seems unfortunate that hydro-electric developments 
cannot be carried to a greater extent. Of course, the 
reason is the high cost of development and, conse- 
quently, high fixed charges. I do not doubt that a 
steam plant in the neighborhood of Niagara Falls would, 
if given a fair load factor, produce energy more cheaply 
than can Niagara Falls. This is an unfortunate con- 
dition, for the water running down our rivers, except 
for irrigation and domestic purposes, renders us no 
service. That energy, which is being continuously fur- 
nished by the sun, is definitely lost if not used for 
power production. 

‘*A comparison between the hydro and the steam 
station, of the masses of operating fluids, is somewhat 
startling. The consumption of one pound of good coal 
in a modern plant will give the same energy as 10 t. of 
water falling 100 ft. This comparison enables one to 
visualize the enormous comparative volumes involved 
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in the hydro project and the reason its fixed charges are 
so high. 

After reviewing the progress made during the last 
decade Mr. Hodgkinson said: ‘‘It was pointed out in 
the 1925 report of the Power Generation Committee of 
the American Institute of Electrical Engineers that be- 
tween 1922 and 1925, as each new power station went 
into operation, the over-all heat consumption dropped 
from about 19,500 B.t.u. to 14,500 B.t.u. per kw-hr., 
a gain of approximately 25 per cent. 


AVAILABLE FUELS 


Speaking of available fuels, he said: ‘‘It would 
seem that we should not much longer burn raw fuel 
under a boiler, when by distillation processes, after de- 
ducting the heat required for distillation, some 75 per 
cent of the heat value in the raw fuel (bituminous coal 
of 13,500 B.t.u. per Ib.) is available for energy pro- 
duction in the form of coke, gas and light oils. In 
addition to this, there. become available the ammonia 
compounds and the hundreds of coal tar products. 
‘‘Why should not the public utility company of the 
future be a fuel combusting company with power gen- 
eration an important incident to its processes?’’ 

Use of steam in pressure stages by combining high 
and low-pressure boilers through the intermediate 
agency of a steam turbine was then considered. The 
high-pressure boiler serving power demands; the low- 
pressure boiler, industrial process demands. ‘‘In this 
instance, and with the heat charged to power and the 
industrial process, respectively, in the proportion of the 
heat absorbed, the industrial process would be charged 
86 per cent and power production 14 per cent of the 
total boiler house costs, to each of which, of course, 
must be added the respective fixed charges. In a good- 
sized installation, the turbine water rate would approxi- 
mate 28 lb. per kw-hr. and power would be generated 
at a rate of 3900 B.t.u. per kw-hr., neglecting boiler 
house losses and radiation. 

‘*Just such an installation consisting of two turbines 
is being made at the present time. Each will expand 
150,000 Ib. of steam per hour from 800-lb. boilers to an 
exhaust pressure of 165-lb. gage, generating 4740 kw. 

- High Steam PRESSURE 

‘*Concerning high steam pressures: Little trouble 
has been experienced and but little is anticipated by 
the steam turbine designer, with the pressures thus. far 
used. There are now three large installations in this 
country employing 600-lb. pressures and more about to 
go into service. Two plants have been in successful 
operation with 1200 lb. pressure exhausting into the 
main steam line of a steam plant, delivering steam to 
lower-pressure turbines at about 300 Ib.’ pressure. Pres- 
sures of 3200 lb. have been proposed but there have as 
yet been no practical applications. 

‘*Engineers occupied in the design of turbines fore- 
see no insurmountable difficulties in the design, even 
for the highest pressures thus far contemplated. They 
would, however, be more concerned in designs for mate- 
rially higher temperatures than those in use today.’’ 

After discussing the effect of high temperature, espe- 
cially of difference of temperature, on the strength of 
parts, Mr. Hodgkinson said: ‘‘ Fortunately, much higher 
economies from the theoretical standpoint, are to be se- 
cured by increasing the pressure rather than the super- 
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heat, which is true in practice, at least in the case of 
large turbines. 

‘‘Generally speaking, from the turbine designer’s 
standpoint, the application of extra high steam pressures 
to large turbines such as employed by public utility 
companies is an easier problem than their application 
to the smaller capacity units used by industrial com- 
panies. Usually, in cases of large power units for cen- 
tral stations, separate high-pressure turbine elements 
will be employed, expanding from the extra high pres- 
sure desired to a convenient, relatively high exhaust 
pressure, perhaps one selected that is the best pressure 
at which to apply reheating, after which it is employed 
in other turbine units wherein it is expanded to the 
condenser pressure. In such instances, a capacity of 
high pressure element sometimes may be selected which 
will more or less best suit the turbine design, perhaps 
a single high-pressure unit serving several low-pressure 
units. 

‘‘The higher the pressure the greater the deposition 
of moisture, some proportion of the latent heat of steam 
being given up during the near adiabatic expansion of 
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FIG. 1. ARRANGEMENT OF AUXILIARIES AND HEATERS FOR 
20,000-KW. WESTINGHOUSE TURBINE 
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Conditions :— 

The steam flow and temperature figures given in this dia- 
gram are for a 20,000-kw. turbine (the 328 c. w.) run- 
ning at 16,000 kw., the point of maximum efficiency. 

Steam pressure, 275-lb. at throttle. 

200 deg. F. superheat. 

29-in. vacuum at exhaust. 


B.t.u. rate, including auxiliaries, 12,490 B.t.u. per kw-hr. 


When the high temperature heater condensate is admitted 
to the low temperature heater, 0.2 Ib. per sec. evaporates. 


steam. Some installations employing high pressures 
have been made in which reheating has been employed; 
that is, the partially expanded steam has been removed 
from the steam path and re-superheated, generally by 
a reheat boiler, and returned to the steam path. This 
may be performed a number of times if desired and 
a completely dry cycle obtained.’’ 
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Speaking of the possibility of more than one stage 
of reheat, Mr. Hodgkinson said: ‘‘The gain due to re- 
heating is offset by the increased cost of the reheating 
apparatus with its ponderous piping, added complexity 
to the turbine and more complicated regulating appa- 
ratus to preclude overspeeding because of the steam 
enclosed in the reheater and piping in the event of the 
turbine being relieved of load, so it is expected that 
reheating will not be employed to a great extent except 
in eases of high fuel cost.’’ 


SELECTION OF AUXILIARIES 


One of the features that has contributed much to 
later improvements in steam power economies has been 
the selection of auxiliaries. In the earliest large sta- 
tions, the auxiliaries were driven by electric motors. 
Lack of reliability at the time, reduced the effective- 
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ness of this method. This practice was quickly changed 
therefore to that of driving the auxiliaries by steam 
power,‘ the exhaust from which was employed for heat- 
ing feed water. 

“It was generally customary to endeavor to propor- 
tion the steam-driven auxiliaries so that 200-deg. feed 
water, about the highest temperature possible with an 
open-type feed-water heater, would be secured with 
about three-quarter load on the main unit. This was 
not entirely satisfactory, because it meant that with 
loads on the main unit less than this, there was waste 
of exhaust steam to the atmosphere, and with higher 
loads, lower feed-water temperatures, at a time when 
hot feed was most desired. This objection was over- 
come years ago by the development of various valves, 
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which later came to be known as ‘constant pressure 
valves’, the simplest form of which delivered any ex- 
cess amount of auxiliary exhaust steam to a low-pressure 
stage of the turbine. Other more complicated valves 
were developed which would, in addition, bleed steam 
from the turbine at any time there was a deficiency of 
exhaust steam for feed-water heating, provided the load 
on the main unit was great enough. These valves prac- 
tically maintained a constant, predetermined pressure 
in the feed heating system. 

‘*Another objection to steam-driven auxiliaries was 
the multiplicity of steam and exhaust pipes, drips and 
drains, which added considerable mess, heat and dis- 
comfort in the basement of the power plant where such 
auxiliaries were usually installed.’’ 


* 
MAINTENANCE OF HEAT BALANCE 

The house turbine which furnishes energy for all 
essential auxiliaries was then developed. The condenser 
of this turbine employed condensate from the main units 
for circulating water, heating the feed to about 200 deg., 
water economizers in connection with the boiler, being 
used for further heating. ‘‘There were instances in 
which the auxiliary system was tied to the main bus bar 
system by means of a motor generator set, when, by 
distant control of the house turbine governor, any de- 
sired heat balance could be maintained, any portion of 
the energy being supplied either from the main bus or 
the house turbine; the house turbine, however, being 
capable of supplying all the energy in the event of 
failure of electric supply from the bus bars. 

‘*The same result was accomplished, at least in part, 
in a number of instances, by providing a dual drive for 
some one or other of the auxiliaries such as the circu- 
lating pump, this being driven both by a turbine and a 
motor, the latter receiving its energy from the main bus. 
The steam flow through the turbine was established to 
meet the demands of the feed-water heating system and 
was made sometimes manually and sometimes auto- 
matically responsive to the steam pressure in the feed 
heating system. All these systems heated the feed in 
one stage only.’’ 

Multi-stage feed-water heating by bleeding steam 
from different stages of the prime mover was then 
brought out. ‘‘This process is undoubtedly the most 
efficient of any, because of the steam expanding through 
the most efficient engine available in its descent to the 
pressure incidental to the respective feed-water heaters. 
If, however, the auxiliaries are operated by electric mo- 
tors, taking thir energy from the main bus bars, the 
question of continuity of operation of the auxiliaries 
in the event of electrical disturbance is involved and, 
in this respect, the general scheme is no better than the 
practice of the earliest methods described. 

‘“‘This has led to the devising of various means to 
insure continuity of operation of auxiliaries. One of 
these is illustrated in Fig. 1, and is known as a float- 
ing house turbine system, in which the energy for the 
auxiliaries is normally taken from the main bus bar 
through a motor generator set or synchronous machine. 
The motor generator set has the advantage of complete 
electrical separation. Coupled to this is a simple but 
rugged steam turbine with reliable governor and air- 
proof, water-sealed glands. With the turbine giving 
energy, it exhausts to the atmosphere through a free 
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exhaust valve, but there is a small pipe connecting the 
exhaust of this turbine to the main condenser. The 
governor on the steam turbine is adjusted to control the 
speed at about 5 per cent below normal frequency. 
Under normal operation, therefore, the turbine governor- 
controlled valve is closed, and the turbine is running 
idly in a high vacuum, the energy for operating the 
auxiliaries being taken from the main bus bars. Vacuum 
is maintained in the turbine casing by the small pipe 
connecting its exhaust with the main condenser, in this 
way reducing the windage of the idly-running turbine 
to a negligible quantity. 

“In the event of an interruption, the auxiliary sys- 
tem frequency will drop 5 per cent, when the floating 
house turbine governor will admit steam supplying all 
the energy required, the exhaust steam escaping to the 
atmosphere except for the amount which will pass 
through the small pipe to the condenser. 


APPLICATION OF REGENERATIVE PRINCIPLE 


‘‘For obvious reasons, there must be steam-driven 
boiler feeding equipment available, even though motor- 
driven pumps be employed in normal operation. The 
regenerative principle of stage feed-water heating may 
be carried out to any degree, heating feed, if desired, 
to within a few degrees of the temperature of the water 
in the boiler. It can be carried out in an indefinite 
number of stages with added efficiency, the practical 
limit being the justification of the cost of the heaters. 
With an infinite number of heaters, the steam cycle 
would correspond to that of Carnot. The cycle, how- 
ever, actually would be an infinite series of portions of 
the Rankine cycle. Generally speaking, four stages of 
heating for initial pressures of 400 lb., or thereabouts, 
are the most that can be justified. The higher the pres- 
sure, the greater the gain due to this system of stage 
feed-water heating as is shown in Fig. 2. 

‘‘This system, if employed for carrying out all the 
feed heating, removes the water economizer from con- 
sideration with its value as a means of usefully depress- 
ing the gases leaving the boiler proper to a reasonable 
degree above the temperature of the atmosphere. For- 
tunately, the development of preheating the air to the 
furnace becomes a means of usefully absorbing the de- 
sired degree of heat from the flue gases. It is reported 
that at the plant of the Philadelphia Electric Co. at 
Chester, the boilers have operated without difficulty for 
long periods with 300-per cent rating, admitting air to 
the stokers at 550 deg. 


CHANGE NEEDED IN PERFORMANCE STATEMENT 


‘‘This method of operating turbines on the regen- 
erative principle, bleeding steam from them for heat- 
ing feed, brings about a need for a different method for 
expressing the economical performance of the turbine. 
It has been customary in the past to express the per- 
formance of a turbine in pounds of steam per kw-hr. 
under prescribed conditions of load, pressure, tempera- 
ture and vacuum, and it has been customary on several 
occasions where a turbine is designed to bleed, to make 
guarantees of steam consumption in pounds of steam 
per kw-hr. but with the turbine not bleeding.’’ 

This condition, however, may not exist when the tur- 
bine is in actual operation. The two conditions, how- 
ever, require different proportioning of turbine elements. 
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‘*With this practice,’’ Mr. Hodgkinson said, ‘‘there 
is naturally a tendency on the part of manufacturers 
to proportion the turbine so that the highest guaran- 
tees may be made and the highest test results attained 
under the specified test condition, regardless of the 
results to be secured under another condition, the actual 
operation of the plant. Steam turbine performances, 
therefore, are best expressed in terms of B.t.u. per 
kw-hr., the turbine being charged with the total B.t.u. 
in the steam at the throttle and credited with the B.t.u. 
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CONDENSER DESIGN WHICH INCLUDES DEAERATION 
PROCESS 





FIG. 3. 


in the water leaving the hottest heater. Objection to 
this has been advanced on the ground that tests could 
not be carried out because of the difficulty of weighing 
water at some 300 deg. F. temperature, or more. This, 
however, may be readily accomplished by the temporary 
installation of a heat interchanger in the condensate 
line to cool the water sufficiently for weighing, the heat 
to the feed-water furnished by the feed-water heaters, 
of course, being lost during the period of the test.’’ 
Discussing the corrosive effect of dissolved oxygen 
in the water, Mr. Hodgkinson said this required the 
addition of the process of deaeration. For this reason, 
deaerators have come to be supplied in many impor- 
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tant installations. This, he believes to be entirely un- 
necessary if care is taken in the design of the condenser 
to secure some actual evaporation in the hotwell. ‘‘The 
Westinghouse Co.,’’ he said, ‘‘has devised condensers 
which effect this and it does not hesitate to guarantee 
an oxygen content not to exceed 0.03 to 0.05 cc. per 
litre of condensate, 0.1 cc. per litre having been, in the 
past, generally considered as good practice. 


INFLUENCE OF TURBINE BLADE DESIGN 

‘‘Nowadays we hear a great deal about extraordi- 
narily large units being installed and the question is 
frequently asked: ‘‘ What is the limit of capacity of a 
turbine?’’ While compounded turbines with multiple 
low-pressure elements may be installed of any capacity, 
the true capacity of a turbine for a given rotative speed 
and designed for a given leaving loss, is limited by the 
areas of the low-pressure blades, or, by what is a more 
convenient basis of comparison, the annulus occupied 
by the last row of blades. 
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Steam conditions, 375-lb. gage, 700 deg., 28.5-in. and 29-in. 
vacuum. 

Steam rate, 9.31 for 29-in. vacuum. No feed heating. 

Steam rate, 9.72 for 28.5-in. vacuum. No feed heating. 

Rankine cycle efficiency ratio of turbine equals 80 per cent. 

Generator efficiency equals 96.3 per cent. 

Adiabatic B.t.u. drop, 476 for 29-in. vacuum. 

Adiabatic B.t.u. drop, 456 for 28.5-in. vacuum. 

Feed heating curves are for heating feed to 360 deg. F. 

Blade speed, 762 ft. per sec. 


FIG. 4. 


‘‘This area is dependent upon the physical dimen- 
sions of the disk or drum and by the height of the 
blades attached thereto. These, in turn, are limited by 
conditions of stress, which with progress, have been in- 
creased from time to time. Further, there have been 
improvements of design until 750 ft. per sec., mean 
blade speed, and 1000 ft. per sec. tip speed, have be- 
come not unusual practice. 

‘*The height of a blade which may be attached to a 
disk or drum besides being limited by centrifugal stress, 
is also limited by considerations of the disparity of blade 
‘ velocity between the tip and the root, which cannot be 
satisfied with one steam velocity and constant inlet and 
discharge angles. This further gives a disparity of cir- 
cumferential pitch of the blades between the tip and 
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the root. The practice of parallel section blading hav- 
ing a height of one-fifth the mean diameter has not been 
generally exceeded. 

“Various means have been devised for securing 
greater low pressure blade areas, such as the following: 

(a) The use of tapered and warped blades. 

(b) Low-pressure elements constructed double-flow. 

(ec) Separate low-pressure elements running at lower 
rotative speeds than the high-pressure element. 

(d) Multi-exhaust elements, as devised by Baumann. 

“‘The quantity of steam which may pass through 
the last row of blades in the turbine, for practical pur- 
poses may be said to be not limited. The effect of in- 
creasing the flow is to increase the velocities in the last 
row, and hence, to increase the leaving loss, and there- 
fore reduce efficiency. Inasmuch, however, as the total 
cost of a steam turbine is dependent upon the low- 
pressure blade areas, this matter of leaving loss, or con- 
gestion in the low-pressure blading, is a prominent fac- 
tor in the design. It also assumes importance in de- 
termining the economical efficiency and cost of.a tur- 
bine, for a given condition of load factor. These losses 
are shown in Fig. 4, plotted against sq. ft. of annulus 
per 1000 kw. capacity for both 28-in. and 29-in. vacuum 
and with and without bleeding for stage feed-water 
heating. 

‘‘What might be called the true capacity of a tur- 
bine to expand to a given back pressure, with some 
arbitrary leaving loss, is to be measured by the area 
of the last annulus. Increases in capacity by increasing . 
this annulus, keeping the r.p.m. constant, may be se- 
cured at somewhere near the same cost per unit of 
capacity; however, when this increased annulus and 
hence capacity are secured by reducing the r.p.m., the 
cost increases enormously.”’ 


ADVANTAGES OF COMPOUNDING TURBINE UNITS 

Mr. Hodgkinson then enumerated the advantages 
of cross compounding turbine elements as follows: 
‘‘The simplification of design; no need of compromising 
the steam path for mechanical reasons; less tempera- 
ture ranges within a single structure; simplification of 
each structure because of lesser size; a rotative speed 
selected for each element appropriate to the steam vol- 
ume corresponding to the stage of expansion; greater 
rigidity of rotors because of their smaller size permit- 
ting the maintenance of finer clearances. By operating 
the low pressure element at a relatively low speed, any 
last row blade area can be secured and simple blade con- 
struction involving any degree of low stress desired may 
be employed. 

‘*Because of the law of weights of similar turbines. 
varying inversely as the cube of the speed, the tendency 
of modern design is properly to secure the greatest 
low pressure blade areas at a given speed. There is a 
tendency, therefore, to force designs to higher blade 
speeds, to install the biggest possible blades on a given 
disk or drum diameter, and to adopt some form or other 
cf multiple low pressure elements, all consistent of 
course, with a proper apportionment of leaving loss. 

‘The cost of turbines whose capacities have been 
increased by increasing both high pressure and low 
pressure blade areas, increases at a ratio not exceeding 
unity of the increase of low pressure blade area, pro- 
vided no great extreme of construction is adopted in 
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order to secure these increased areas. Thus, the maxi- 
mum capacity turbine at a given speed should be the 
most profitable machine to builder and purchaser alike, 
and it would appear that for the central station there 
should be a limited number of standardized capacities 
for a given frequency, i. e., the maximum capacity that 
lends itself to design for each synchronous rotative 
speed. 








NEED OF FuRTHER STANDARDIZATION 
“*It would be of value if some form of standardiza- 
tion could be devised not only of capacities of prime 
movers such as I referred to previously, but to include 
a specification of quality of design worded in such way 
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as to require high quality of design, material and manu- 
facture without retarding new and inventional develop- 
ment. Our British friends seem to enjoy some ad- 
vantage in this respect by means of what would be 
regarded in this country as a ‘Monopoly in Restraint 
of Trade’. The price is fixed for a turbine of standard 
steam consumption, but increases with higher efficiencies. 
The capitalized value of the higher efficiency is equitably 
divided between the purchaser and the price of the 
turbine. Thus, competition between manufacturers 
takes the form of more thorough and complete design 
rather than cutting prices, and tends to engineering 
progress. ”’ 






Shipping Board to Use Diesel Engines 


First INSTALLATION ON THE TAMPA MADE TRIAL TRIP 
on Nov. 8. Now In TRANS-ATLANTIC FREIGHT SERVICE 















Y SPECIAL act, Congress authorized the Ship- 

ping Board to use $25,000,000 from its appropria- 
tions to install Diesel engines in vessels heretofore oper- 
ated by steam. The first vessel equipped was the 
Tampa, which had a successful trial trip on Nov. 8 
and then went to Charleston, S. C., to load with cotton 
for abroad. The Unicoi is now being equipped by the 
Newport News Ship Building & Dry Dock Co. and will 
soon be ready for sea. 

Of distinctly American design and an American 
product, the engine used is a 4-cylinder, double-acting, 
2-stroke cycle Diesel, built by the Worthington Pump 
& Machinery Corp. and designed by O. E. Jorgensen 
of that corporation. Section of the cylinder, valves 
and crankease is shown in the illustration. Advantages 
claimed for the double-acting, 2-stroke cycle type are 
about three times the power of the single-acting, 4-stroke 
cycle type for the same piston displacement, smoother 
running, greater simplicity in design. A problem which 
had to be solved was proper cooling of the cylinders 
without sacrifice of strength or rigidity. Steel sheets 
are used for cylinders, the head and half cylinder be- 
ing in one piece, thus avoiding cylinder head joints, 
and cooling water circulates from the center toward 
each end of the cylinder with independent flow regu- 
lation for the two ends. The design is, in effect, two 
opposed single-acting cylinders, with a distance piece 
between and the pistons mounted on one rod. 

During the trial trip the Tampa was operated in 
regular commission, a full day run being scheduled. 
The Tampa is 416 ft. long over all with moulded beam 
of. 54 ft., normal displacement of 13,010 t., net tonnage 
of 3703 and normal draft of 26 ft. 1034 in. She ear- 
ries 760 t. of fuel oil and makes normal speed of 11.5 
knots an hour. 

Engines have four cylinders, 28-in. diameter by 40- 
in. stroke at 95 r.p.m. and piston speed of 634 ft. a min. 
Two air starting tanks are provided holding 550 cu. ft. 
each at 400-lb. pressure. Maxim silencers are used on 
both main and auxiliary engines. 

Three auxiliary engines are installed of air-injection 
type for driving generators. Other equipment is Nash 
Engineering Co. centrifugal pumps driven by General 
Electric Co. motors as follows: 750 g.p.m. for salt water 
cooling, 750 g.p.m. for general service, 500 g.p.m. for 
fresh water cooling, 200 g.p.m. for fire service, 300 g.p.m. 
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SECTION OF DOUBLE-ACTING, 4-CYLINDER WORTHINGTON 
DIESEL MARINE ENGINE 


for engine room bilge, 70 g.p.m. for salt water and 
70 g.p.m. for fresh water sanitary service. Two Kinney 
Mfg. Co. rotary plunger pumps of 150 g.p.m. are pro- 
vided for lubricating oil and one of 250 g.p.m. for 
transfer of lubricating oil. To supply steam for heating 
and galley, a vertical boiler is used with 210-sq. ft. heat- 
ing surface, run at 110-lb. gage and fired by a Sunbeam 
centrifugal oil burner. A 2-t. York ammonia com- 
pressor is driven by a Diehl motor at 235 r.p.m. Ten 
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Lidgerwood winches are driven by Westinghouse motors 
and controlled with Cutler-Hammer brakes, the same 
equipment being used on the windlass. All equipment 
was especially redesigned for the conditions on a Diesel- 
engined ship. 

Costs of the change to Diesel engine power were: 
For installation, $210,000; for alterations, $125,000; for 
main engine and spares, $212,000; for new shafting and 
hub, $9000; for deck machinery and steering gear, 
$29,321; for engine room auxiliaries, engines, generators, 
pumps, coolers, switchboard, etc., $80,700; for repairs, 
$26,000; for equipment and outfitting, $25,000; for 
engineering, freight, traveling, extras, and trial trip, 
$23,000, a total of $740,521. 

On the trial trip guests and observers were present 
representing shippers, equipment manufacturers, oil 
companies, shipbuilders, transportation companies, pub- 
lications and the Shipping Board. 

Tests were begun with readings at the dock at 8 a.m., 
followed by a run to Old Point with a stop to take on 
passengers and an anchor test. From 9:15 a 6-hr. run 
at full power was made and at 3:15 engines were put 
full speed astern to test time required to check headway. 
At 3:30 full ahead was ordered to check sternway and 
an anchor test with both anchors and full engine stop. 
Tests were also made for engine speed with main com- 
pressor cut out and air taken from auxiliary compres- 
sors; starting tests and a measured mile run. On the 
9th runs were made over a measured mile and the Tampa 
then headed for its loading port. 

It is understood that there may be further large 
appropriations for putting Diesel engines in govern- 
ment ships, and there is also talk in Washington that 
Congress may forbid the Shipping Board to spend its 
appropriations for engines built under foreign patents 
in competition with American builders. 

Trial of the Unicoi is expected before long, at which 
the Worthington Pump & Machinery Corp. is inviting 
Senate and House committees on commerce, merchant 
marine and appropriations to be present. 


Conversion of Coal Into 
Smokeless Fuels’ 


By Dr. Horace C. Porter? 


WO LINES of attack with which we may combat 

the smoke evil seem to be offered: first, to extend the 
use of good methods and good equipment in the burn- 
ing of raw coal; second, to manufacture and burn more 
of the ‘‘smokeless’’ fuels—those fuels which cannot, ex- 
eept with difficulty, be burned so as to make smoke. 
Both of these methods entail some initial expense to the 
consumer, although he regains his outlay and often more, 
in the end. The first method has, up to the present, 
required the lesser outlay, therefore it has been used 
more than has the adoption of prepared smokeless fuels. 

Psychology, as involved in this matter of initial ex- 
penditure and intangible returns, enters prdéminently 
into the question of smoke abatement. The fuel con- 
sumer hesitates when he is confronted with a higher bill 


1Abstract of paper read November 17, 1926 at the Inter- 
national Conference on Bituminous Coal held in Pittsburgh at 
the Carnegie Institute of Technology. 

2Consulting Chemical Engineer, Philadelphia, Pa. 
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for his year’s supply of thermal units, or an additional 
outlay for improved plant, incurred chiefly to enable 
him to avoid smoke, dust and dirt. This hesitancy can 
be, and is being overcome among the larger consumers 
—the railroads, the utilities and the manufacturing in- 
dustries—by the force of public opinion and by the real- 
ization of an ultimate profit to be derived from increase 
of operating efficiency and the benefits of clean, healthy 
atmosphere. The growth in centralization of power 
production, the increased use of gas in industry and the 
gradual replacement of the steam by the electric loco- 
motive are already doing much to abate smoke. 

To the small consumer, however, who finds it neces- 
sary to take account closely of initial outlay for fuel, 
the appeal for smoke abatement is quite generally in 
vain, if it means an initial burden of added cost. In 
order to go far with domestic smoke abatement among 
the masses, a smokeless fuel must be offered which 
carries only a small margin of cost, if any, above that 
of the raw fuels available. 

The question arises, therefore: Can we hope.to solve 
the smoke problem for these sections by offering them 
at reasonable cost, a smokeless fuel prepared from bi- 
tuminous coal? Or must they depend chiefly on the use 
of improved burning equipment, central station power 
and greater care in operation of furnaces? 

It has been estimated that the larger sources of 
smoke in the average urban community where soft, coal 
is burned are the railroad locomotives and the small 
power plants serving individually the small factories, 
hotels, business blocks, ete. If a smokeless fuel suitable 
for the needs of these consumers could be offered them 
at a price little if any higher than that of coal and could 
be supplied continuously in sufficient quantity, it is 
probable it could be sold and good progress thus made 
in smoke abatement. 

Dr. Porter then pointed out the necessity of bring- 
ing down the costs of conversion of coal into smokeless 
fuel to $1.00 per ton of coal or lower. 


THREE-FOLD PROBLEM INVOLVED 

The problem presented, therefore, is three-fold: 

1. To lower the cost of conversion by engineering 
development of the processes to a point less than $1.00 
per ton of coal, under existing commercial conditions. 

2. To establish a sufficiently enhanced value in the 
semi-coke, ton for ton, as compared to the coal from 
which it is made, to enable a ton of coke to bring a 
return at least equal to the cost of the coal used in 
making it. 

3. To discover commercial applications of the special 
tars and gases produced by these processes which will 
enhance their value above that of the now traded-in 
coal tar and gas. 

As bearing upon improved efficiency and smokeless 
operation of boiler furnaces ‘there is much interest being 
manifested now in the possible beneficiation of coal for 
boiler firing by pre-drying and partial carbonizing. In 
this way may be found a considerable impetus for low- 
temperature carbonization as applied to certain types of 
coal. 

As Runge and others have pointed out, the net heat 
units ayailable per pound under a boiler may be in- 
creased by 10 per cent or more through carbonization 
of a coal carrying, say, 6 per cent moisture. The stack 
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losses in the items of moisture of the fuel, moisture from 
burning of hydrogen and heat of the dry chimney gases 
resulting from excess air supplied are materially reduced 
by the precarbonization treatment. This advantage 
may be found to lead to an important gain in burning, 
say, the Illinois type of coal. 

Furthermore, it is reasonably to be expected that a 
boiler furnace may be pushed to higher capacities with- 
out reduction of efficiency or the making of smoke 
through the use of a free-burning dry and tarless fuel 
such as well-made semi-coke, than are possible with the 
corresponding raw coal. This advantage would lead 
thus to reduce cost of furnace and boiler equipment. 

Direct-connected, continuously operated, pre-carbon- 
izers on a boiler furnace would give the added advan- 
tages of sensible heat in the fuel and the minimizing of 
rehandling machinery or labor. But there are practical 
difficulties here arising from the necessity of rotating 
the boiler units in a plant so as to keep one or more out 
at all times for cleaning and repairs. Whether the car- 
bonizers, if direct connected, could be shifted as re- 
quired from one boiler ‘furnace to another and thus 
maintain the continuous operation necessary for good 
results, constitutes an engineering problem well worthy 
of attention. At any rate, here is a field that presents 
possibilities of important advantages to be gained in low- 
temperature carbonization and enhancement thereby of 
the unit value of the fuel. 

After discussing the by-product possibilities of the 
rich gas obtained by low temperature carbonization Dr. 
Porter added: It may be expected, therefore, that coal 
carbonization for the production of gas will extend itself 
rapidly and that methods for gas manufacture will 
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more and more be used that produce at the same time 
practical smokeless solid fuels, capable of satisfying the 
conditions demanded by consumers. Whether high-tem- 
perature or low-temperature carbonizing methods will 
have the larger share in this development cannot be 
prophesied now. It is not reasonably to be voted, off- 
hand, as has been done by some writers, that low-tem- 
perature carbonization is inherently wrong in principle 
and offers no economic prospects of success. It appears 
to be a question merely of reducing costs or of raising 
form-values in the products and these things are not 
beyond the bounds of possibility. 


CONCLUSION AND SUMMARY 

We believe the pre-treatment of coal for making 
smokeless fuel will go ahead along all three lines, high- 
temperature coke, low-temperature or ‘‘semi’’ coke and 
gas. Each will find a field to which it is peculiarly fitted 
and in which the consuming public will learn eventually 
to appreciate its virtues. Before prepared smokeless 
fuels, however, can have wide general application, their 
cost as related to that of coal will have to be lowered 
through simplification and improvement of processes and - 
enhancement of by-product values. 

New systems of pre-treatment of coal, such as low- 
temperature carbonization, will obtain a sure footing 
commercially only when they can show by lessened costs 
and better by-product values a good margin of profit to 
induce the investment of capital. Their best chance is 
in the field of the lower grade, higher oxygen coals of 
the midwest where a greater enhancement of value may 
be obtained, as between a low-priced raw coal and a 
high-grade conversion product. 


Ice Troubles in Hydraulic Power Plants — 


Brunt oF BATTLE Stoop By PIONEER 
DITIONS ARE Most ADVANTAGEOUS TO 
DEVELOPMENT Have DONE MucH TO 


OMPARATIVELY FEW hydro-electric stations are 

free from ice troubles of one kind or another during 
winter months. Ice jams, frazil ice, drift ice, frozen 
gates and reduced river flow combine to form a serious 
menace, sometimes making it necessary to shut down the 
plant. 

As the river development progresses, these troubles 
often disappear. In rivers with no stream regulation 
and no power developments, all natural conditions favor 
an excessive frazil ice formation. During the first frost 
period of the season the swift moving whirling water 
temperatures will be lowered, will pass to the lakes and 
smoother pools as a cold surface stream and be subject 
to further cooling in the rapids and whirlpools below. 
Frazil ice forms readily when the water temperature 
drops to about 32.1 deg. F. and in local eddies the indi- 
vidual needles have a tendency to cling together forming 
large masses or they will cling to stones, sand, wood or 
iron forming similar lumps. 

With clear weather and a cold wind, such formations 
appear at an air temperature considerably above that 
necessary on a cloudy day when a layer:of heat insulat- 
ing moisture saturated air on top of the water protects 
the surface. On bodies of still water, cold water re- 
maining on top (water has a maximum density at 39.2 








DEVELOPMENTS WHERE NATURAL CON- 
Ice FormaTIon. Stupy AND INTENSIVE 
MINIMIZE OUTAGE FROM THIS SOURCE 


deg. F.) freezes forming a layer of ice to prevent fur- 
ther cooling. Below the water remains considerably 
above 32 deg. F. and frazil ice coming into such a body 
will disappear or rise to the surface and attach itself 


to the ice cover. 


Frazit Ick Runs or SHort DuRATION 


Where conditions permit, a large forebay with a low 
velocity which will freeze over early is very effective in 
eliminating submerged ice formation. Fortunately, such 
ice runs last but a comparatively short time and except 
under unusual circumstances disappears when the 
stream freezes entirely over. Warm water tapped from 
the bottom of storage reservoirs on regulated streams is 
often sufficient to prevent frazil ice in the remainder of 
the stream and, as more power plants are put in service, 
the condition gradually disappears. 

Where ice cannot be prevented from reaching the 
screens, various methods have been more or less success- 
ful under certain conditions. Hand or mechanical 
scrapers are sometimes effective if the ice run is not too 
heavy, although with modern installations, which will 
handle reasonably large pieces, the fine screens are often 
removed and a coarse board or plank rack substituted. 
Some danger, though, is involved to the turbines and 














POWER PLANT 


1342 


the larger pieces clinging to the racks may in time com- 
pletely stop up the racks. 


ELEcTRICALLY HEATED SCREENS PROVE EFFECTIVE 

Perhaps the most satisfactory method has been the 
heating of the rack bars. A fraction of a degree is suf- 
ficient to prevent sticking and the ice thus liberated may 
be raked to the surface and sluiced away. Racks made 
of hollow bars have been heated with steam; one plant 
thus equipped uses about 2.7 lb. of steam per hour per 
square foot of net screen area. Electrically heated 
screens are, however, more satisfactory and economical, 
the average of several installations showing a power 
consumption of about 0.3 kw. per sq. ft. of effective 
screen area or about 16 kw. per hundred sec. ft. of water 
flowing. Bars may be connected in series or parallel and 
three screens connected delta or Y. Due to welded 
connections, cables, etc., the actual resistance varies from 
about 5 to 8 times the theoretical value. 

Such heating does not eliminate the trouble but it 
allows the ice to be raked to the surface and disposed 
of. Providing a heated shelter over the racks or other 
iron parts is often effective as the metal parts exposed 
to the air will absorb enough heat to keep the ice from 
sticking. 

In extremely cold weather penstocks and pipe lines 
may become covered on the inside with an ice crust 
formed at the same time as frazil ice. With higher 
temperatures large pieces break off and will be carried 
down to the turbines where they may cause considerable 
damage. Covering with concrete or some heat insulating 
material is effective in overcoming this difficulty. Icing 
or sluices and discharge openings as well as freezing 
of gates and roller dams can be prevented by imbedding 
heat elements in the concrete or properly placed elec- 
trically heated steel bars. A 5-kw. heater will effectively 
keep a 40 by 20-ft. gate free from ice. 


CooLine Air FROM GENERATORS CAN BE UTILIZED AT 
SMALL EXPENSE 

Many plants are laid out to use heated air from the 
generators to prevent freezing at certain sections where 
it is particularly desirable to keep free from ice. Small 
structures over steel pipe lines, stoney gates, head gates 
and stanchions can thus be easily and effectively pro- 
tected for the small expense of a fan or blower. 

During the initial freeze period there is another 
equally important though less troublesome condition. 
Following the appearance of running ice in the stream 
the flow begins to decrease until a solid ice cover has 
formed, remains constant a short while until the source 
of supply has had time to fill up the additional storage 
area and then gradually recovers to somewhere between 
60 and 85 per cent of the initial flow. Variations in 
flow are not the same for all rivers but depend upon 
the extent of the watershed, area of water surface, the 
flow at the beginning of the freeze, distance from head- 
water and power development of the stream. 

By tapping the storage reservoirs to augment the 
natural stream ftow, this condition can be remedied and 
the capacity of the station maintained. If, however, 
tapping of the storage reservoir is started after the 
layer of surface ice has formed, the water from storage 
must pass on top of the surface ice. Consequently, 
much of the water from storage is converted into ice 
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and held until the spring breakup. Under such con- 
ditions the benefits of storage reservoirs for mountain 
streams practically disappears. To prevent this, tap- 
ping has to be started early before the frost commences 
and so continued that the flow in the river below be 
kept as uniform as possible. 

Proper forebay design and condition does much to 
diminish ice troubles by forming a protective ice cover 
early in the season. Where velocities are high, log rafts 
properly anchored by steel cables to form a flexible unit 
will prove effective in favoring an early ice formation 
and also helpful in protecting the gates and dam from 
ice jams following the breakup in the spring. Anchored 
rigidly their effectiveness is not as great and they are 
soon broken up by the pressure of ice and water. 


AEROPLANES CAN PLACE EXPLOSIVES EFFECTIVELY IN 
LARGE JAMS 

Dynamite carefully placed is effective in removing 
and breaking up ice jams or opening up stretches of 
river. Ammonia nitrate dynamite, equal in strength to 
30 per cent nitro-glycerine dynamite, is excéedingly 
satisfactory for this use. It is slow burning, gives large 
gas volumes and does not freeze until 5 deg. below zero. 
Danger from unexploded charges is practically elim- 
inated as a 3 by 8-in. stick will dissolve in water in an 
hour. Aeroplanes have been employed in large jams 
with considerable success. Bombs can be placed effec- 
tively in locations impossible to reach by other methods. 

Ice pressure against dams must also be prevented. 
During periods of intense cold the surface of the ice 
gradually assumes the temperature of the air resulting 
in tensile stresses and finally cracks. These cracks be- 
come filled with water and freeze so that when the tem- 
perature of the ice is again near 32 deg. a tremendous 
pressure results. ; 


Face oF Dam Must Be Protectep From EXCESSIVE 
PRESSURES . 

Probably pressures will not exceed 6 t. per linear 
foot for 30-in. ice and 9-t. per linear foot for 40-in. ice, 
extreme conditions found only in the most northern 
countries. It has been proposed to give the upstream 
side of the dam a steep slope so that the ice would slide 
up the incline, or to use some yielding material between 
the facing and supporting structures. Electric heat- 
ing along the face of the dam has been used and blow- 
ing compressed air into the water in front of the dam 
has proved effective. The air causes a circulation of 
warm water from the bottom up along the face of the 
dam. Usually, however, a narrow strip is cut in front 
of the dam and maintained during the winter either 
open or filled in with brush covered with snow, straw 
or manure. 

Developments should be planned with due regard to 
ice troubles likely to arise, climatic and geographical 
conditions. Properly-designed forebays with low veloci- 
ties solve many of the troubles while deflecting dams 
and gathering tubes can be used where only a portion 
of the water is used for power. Floating ice is sluiced 
downstream by the excess water, while that required 
for power is taken from a lower strata. As streams 
are developed to their ultimate capacity, series of small 
rapids merged into well-regulated lakes and reservoir, 
each one toeing against the next higher one, ice troubles 
will practically disappear. 
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Refacing a Slide Valve Seat on a 
Pump Frame 


For soME time we have been having trouble with 
one of our 12-in. by 6-in. by 14-in. duplex feed pumps. 
The slide valve faces of the steam chests were badly 
worn and could not hold the steam. The construction 
of the pump is such that the steam cylinders and frame 
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PARTS OF AVAILABLE APPARATUS USED IN ORDER TO 
SIMPLIFY REPAIR JOB 


are made in one casting. The work of dismantling this 
pump and setting it up in the shaper, together with 
reassembling it again would mean considerable time and 
expense, so we decided that instead of bringing the 
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pump to the shop we would ‘‘bring the shop to the 
pump.”’ 

In our shop we had nothing larger for a planing 
job than a 24-in. shaper. We have a home-made slide 
which we use for other purposes, to which we attach 
the compound rest of one of our lathes. After the 
steam chest cover had been lifted off the pump, this 
slide was bolted to one of the seats, as shown in figure 
herewith. On this was fitted the compound rest. To 
the tool post slot was bolted, as shown, a piece of 4-in. 
by 4-in. by 54-in. angle iron, to which the sliding head 
of our shaper was fastened. On the front side of the 
head we bolted a small air-powered wood boring ma- 
chine. This air machine was then fitted at the chuck 
end with a 48-tooth pinion. On the lower end of the 
shaper head two small bearings were provided for a 
l-in. spindle. A 1-in. wide milling cutter, attached to 
this spindle, was placed between these bearings. This 
spindle was driven by a 130-tooth gear which meshed 
into the above-mentioned pinion. We thus had hori- 
zontal, cross and vertical feeds. A 34-in. air hose, oper- 
ating under 80 lb. per sq. in. pressure, furnished the 
power to the air machine. 

After refacing the one seat, the whole rig was sim- 
ply lifted off and turned around to the other side and 
the operation repeated. 


Wabana, Newfoundland. J. B. Petrie. 


Repairing a Chain Grate Stoker 


Stokers in a plant where I was at one time em- 
ployed were in sad need of repairs. In taking the 
matter up with the builders of the stokers, they esti- 
mated the cost of repair at $900 each, this to cover 
replacing the rollers with skids, removing worn bars 
and replacing them with new ones; also replacing some 
links that were burnt and worn. Since there were 12 
stokers and the expense was great, the management 
refused to consider making the repairs. 

Realizing the large saving that could be made in 
labor in pulling the drippings from under the stokers 
and the large amount of excess air due to holes in the 
furnace bed that could be avoided, also realizing. that 
these drippings ¢ause greater clinker formation, I began 
to consider how I could make improvements with a 
little expense. I bought some 34 by 2-in. iron bars 
which I used for skids to be used over the old rollers. 
I also bought some 4 by 2-in. iron from which I made 
U’s to fit under the rollers and hold the bars in place. 
These bars were bolted in place with plow bolts. New 
bars were added where needed, the worn links were also 
renlaced. Bearings were rebabbitted in one stoker at a 
eost of $150. 

After starting this stoker, we weighed the drippings 
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and compared this weight with that from another stoker 
of the same size which had not yet been overhauled. 
The difference was. one to six; that is where 1 lb. of 
drippings dropped through the grate of the repaired 
stoker, the other stoker dropped 6 lb. Besides the im- 
provement in combustion which raised the CO, content 
in our flue gases on an average of 11% per cent, the 
labor saving on this one stoker amounted to $3 per day 
and as we run 24 hr. a day, this represented considerable 
saving. When this was brought to the attention of the 
manager, he, after investigation, directed that all of the 
other stokers should be similarly fitted. up as soon as 
possible. 

Kansas City, Mo. 


J. F. STarey. 


The Value of a Spare Part Room 


RecENTLY I had the extreme pleasure of visiting a 
boiler house containing 11 boilers burning a low-grade 
fuel requiring Dutch ovens. I say ‘‘pleasure,’’ because 
I realize that few such boiler plants are in existence 
today. Their motto must have been, ‘‘Just lay it 
down.’’ The boilers were splendidly arranged with am- 
ple stairs, and large platforms halfway up the boiler 
at the superheater headers and also at the top. Most 
boiler houses of smaller sizes would have considered 
themselves paradises with the convenience and ease of 
work afforded the operators. But the gang in this boiler 
house had no place to put anything. They had a multi- 
tude of spare parts, tubes, bearings, ete., but no place 
for them. 

Tubes, the ends of which protruded over the sides of 
the boilers, loaded down the roofs of the Dutch ovens. 
Looking down from the top of the boilers, one would, 
think that a bunch of tubes had been dropped down 
and left upon the arches. 

Behind the boilers and on, the platforms, the shorter 
tubes were piled, making it risky to walk because of 
the danger of having tubes roll over one’s feet. Debris, 
consisting of broken brick, paper and serap, that could 
not be cleaned away unless all the tubes were removed, 
was piled high between the tubes. Spare baffle and 
other brick were piled up on the side platforms between 
the boilers, but on the lower platforms the broken used 
baffle brick, removed during the last repair job, contin- 
ued to lie. On the main floor, which was well concreted 
and roomy, spare stoker parts were stacked behind the 
boilers, almost interfering with the blowoff valves; while 
between the boilers lay all sorts of hooks, hoes and fire 
cleaning implements. Spare bearings and parts of fans 
and feed pumps were piled up alongside of these ma- 
chines, while the work bench seemed to be a collecting 
place for miscellaneous fittings, bolts, pipe, tools and 
odds and‘ends. To do any work at the bench, one had 
to move the material to another part ‘of the bench. 

The class of men in the boiler house seemed to be 
high-grade. They understood their work. The fore- 
man was on the job watching his steam continuously. 
No trouble was experienced in keeping up steam, as 
there was ample boiler capacity. But a glance at the 
machinery showed a lack of care; only half the flow 
_ meters operated, none of the triple draft gages had oil 

in them, and no interest at all was taken in the ‘‘unes- 
sential’’ items. I asked the boiler foreman the cause of 
such disorder. He shrugged his shoulders and wearily 
answered that they simply had no place to put things. 
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The superintendent had become discouraged in his at- 
tempt to have a store room or spare part shed estab-' 
lished, to which the management would not give its. 
consent. He, as well as the other foremen, had been 
there only a short time and didn’t give a hang about 
looks as long as steam was up. He had absolutely no 
interest in appearance, safety (except his own) or costs. 

The point that was brought home to me was that 
the company had done a good job in putting up a fine 
boiler plant with ample steam capacity, and then they 
dropped it. Visitors would naturally place the blame 
for such conditions on the boiler men; whereas they 
had tried their utmost to do their part. It is too bad 
that, as a rule, the management and engineering de- 
partments put up the best steam-producing boilers that 
money can buy, but neglect the provision of necessary 
conveniences, such as stock sheds, repair shops, service 
rooms and lavatories. 


Pittsburgh, Pa. C. W. STEvENs. 


Inefficient Power Plant Management 


POWER PLANT management involves the management 
of men as well as of equipment. Proper management 
should bring out the best there is in either man, ma- 
terials or equipment. 

Yo get the most out of man certain fundamental 
characteristics of his behavior must be understood. Un- 
fortunately many power plant managers do not possess 
this fundamental knowledge and therefore fail to’ get 
the hearty response that would otherwise be given by 
their subordinates. 

In one plant, the engineer tried several times to 
have the working conditions of his force improved so 
that a better grade of men would be attracted. He 
was fortunate in having one assistant who tried earnest- 
ly to operate the boilers economically, with the result 
that he burned fully 10 per cent less coal than either 
of the other two firemen. The management, however, 
failed to give him the recognition his superior efforts 
warranted, maintaining its doubtful practice of paying 
the lowest possible wages. The usual results followed. 

Operation of the plant was carried on in three shifts. 
The coal consumption was 20: t. a day. One day the 
engineer was informed that his best fireman was to be 
transferred to another department in the plant, and a 
laborer from the yard assigned to take his place until 
another regular fireman could be secured. It was found 
that the reason the fireman desired the change was 
not only were higher wages paid in the new position, 
but the new job, which consisted of oiling all the bear- 
ings of the main shafting once a day, was a cleaner 
and easier job. It transpired that although the new 
work was of such a nature that a man with no previous 
training in it could do it, while competence as a fire- 
man is attained only after years of study and experi- 
ence, the man could earn a higher rate of pay in the 
new position. 

Increase of firemen’s wages to the level of the oiling 
job, it was stated by the management, could not be 
done, because the wages paid in other neighboring plants, 
whose product was similar, was no higher, and if an 
increase was allowed by them, they would be sharply 
eriticized for such action. 

Since a saving of 10 per cent of the entire coal 
bill was possible if all three men did their best and 
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were of the caliber of the fireman who was changing 
his job, two tons of coal could be saved daily. This 
meant a daily reduction of $14.00 in operating costs. 
To secure this kind of service by regulating the rate of 
pay to the higher level of. the oiler, would require an 
increase of about a dollar a day for each fireman. This 
would have brought the scale on a par with that paid 
in central station plants, where, it is well known, a 
better class of fireman, resulting in a higher efficiency 
of operation, is employed. Our local central station 
leads all industrial plants in the matter of firemen’s 
wages, and all wage increases come unsolicited to their 
men. How long would these central stations maintain 
their high record for boiler efficiency if their men were 
constantly leaving to take positions elsewhere? 

Several years ago a local paper mill adopted a bonus 
system; it now has a waiting list of high grade firemen 
who are anxious to work there. The interest of the 
manager was secured by the engineer by telling him 
he could buy at least 15 per cent of his coal for $2 a 
ton. By paying the firemen a bonus of $2 per ton of 
eoal saved, a reduction of 15 per cent in fuel consump- 
tion was actually realized. The grade of coal used cost 
$6.80 a ton in the bunkers. It was not hard, therefore, 
to convince the manager that he could afford to pay $2 
for each ton saved. Every dollar invested in bonus 
payments returns $2.40 in savings with the further ad- 
vantage that this saving is made before the dollar is 
spent, hence we have the safest kind of investment. 
Five years’ operation of this plan netted a saving 
amounting to nearly $100,000. This saving was ac- 
complished by interesting the management in the cost 
rather than the theory of steam generation. 

Springfield, Mass. A. F. SHEEHAN. 


Repairing Broken Pump Rods 

SNAPPING OFF at the shoulder of the last thread 
quite often happens where brass or bronze pump rods 
are used. A new rod is then usually required causing 
inconvenience due to lack of availability of the pump. 
An easy, quick and reliable way to repair these rods is 
to drill a hole in the rod, twice as deep as the diameter 
of the thread, then tap this hole and screw in a steel 
stud. Drill a 3/16-in. or a 4-in. hole through rod 
and stud and drive in a pin of corresponding diameter, 
to keep the stud from unscrewing. Leave stud long 
enough to correspond to the threaded end that was 
broken off and you will have a good rod without much 
delay. 


Kansas City, Mo. J. F. Srarey. 


Repairing Pump Plungers 

WE HAVE in our power house a 10 by 6-in. duplex 
feed pump of prominent make. The plungers being 
badly scored, it was decided to renew thém. Prices 
received from the manufacturers were $80 per plunger, 
making the total cost for the four plungers $320. Be- 
cause of the cost the matter was temporarily held up. 

In the meanwhile, buying packing and renewing it 
at least once a month involved considerable trouble, 
moreover the water leakage was quite bad as the pumps 
carried 160 lb. water pressure. Upon looking through 
one of our stock rooms, I noticed about 20 ft. of heavy 
brass tubing 6 in. external diameter and 51% in. internal 
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diameter. I had the old scored plungers turned down to 
51% in. diameter and the tubing cut to size and shrunk 
on. 

The results after six months’ continuous operation 
are satisfactory and the saving of packing, water and 
steam is considerable. Besides these savings, the work 
of repacking the plunger is also saved; we have not re- 
packed this pump in the past six months and little or 
no water leakage has thus far been evidenced. This 
scheme eliminated an outlay of $320 and was accom- 
plished with no outside cost to the company. 

I mention this in hope that some other engineer who 
is desirous of keeping his company’s expenses down and 
who may be in the same position that I was, may take 
advantage of the idea and use it profitably. 

Ampere, N. J. HerBert O. May. 


Method of Determining Overall 
Pipe Lengths 
For FINDING the length of screwed pipe necessary to 
make up a pipe connection when the center-to-center 
distance of the fittings is known, the accompanying table 
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TABLE GIVING DISTANCE ‘‘D’’ TO BE DEDUCTED FROM THE 

CENTER-TO-CENTER DISTANCE OF TWO FITTINGS IN ORDER 

TO OBTAIN THE OVERALL LENGTH OF PIPE NEEDED TO MAKE 
CONNECTION 


has been found convenient. It is applicable to cast-iron 
and malleable fittings of both standard and extra-heavy 
weights and is based on the fitting dimensions and tables 
of proper length of threads given in ‘‘Crane’’ and other 
authorities. 

This table will be found useful not only by the pipe- 
fitter but also by any one having occasion to design or 
detail piping layouts. 

Philadelphia, Pa. 


C. F. Fessuzr. 
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What Put the Hump on the Card? 


I AM SENDING an indicator diagram taken on a 


variable load and would like to know the probable cause 
of the hump in the steam line at A of the crank end 
T. J. 


ecard. Please publish this for criticism. 











PECULIAR ACTION ADDS HUMP TO CARD. CAN YOU EXPLAIN 
CAUSE? 


Editor’s note: It will be seen, since the dotted line 
is parallel to the atmospheric line, that the maximum 
pressure on the crank end is greater than that on the 
head end. Comments are requested also on this as well 
as on any other features of the diagram. 


Corrosive Action on Bronze Valves 


WE ARE unable to keep brass or bronze pipe fittings 
or valves steam tight in our lines, and have been obliged 
to replace the valves with those made entirely of steel. 
The water which comes from an 800-ft. deep well has 
been tested by different laboratories, the report from one 
of which is sent herewith, says the quality of the water 
for boiler feed is good and should have no corrosive 
action, but the fact remains that it has entirely corroded 
two fusible plugs in less than 6 mo. Both boilers are 
equally bad as to leaks and we have trouble even with 
the brass wire in handhole gaskets. Around the differ- 
ent joints and gaskets that leak, a hard caked mass that 
resembles a strong caustic material is accumulated on 
exposure to the air. It is difficult to remove this mate- 
rial with a chipping hammer but it readily dissolves 
and washés away when a hose is played on it. 

Our two water-tube boilers are operating under 165 
Ib. per sq. in. gage pressure and have no superheaters. 
Natural gas is used through low-pressure burners, as 
fuel, and the flue gas temperature averages 350 deg. F. 

I would greatly appreciate any information you can 
give me on my problem. J.J. B. 


A. Caustic action, such as described, may be ex- 
_pected to take place when wet steam is made from water 
having the analysis submitted. It will not occur in the 
water lines. 

When this water is heated, it is probable that ‘it be- 
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comes decidedly caustic and attacks copper fittings 
largely because of this condition. Zine alloys are par- 
ticularly susceptible to this action. At the same time, 
the water can be regarded as decomposable into caustic 
and CO, under high boiler pressures and temperatures, 
and the steam would doubtless have an acid action if 
allowed to collect and condense. Corrosive action, how- 
ever, would not occur in dry steam lines. 


Grounding the Neutral 


REFERRING TO THE question of D. D. H. in the Octo- 
ber 15 issue of Power Plant Engineering, in regard to 
the advisability of grounding the neutral of his system, 
I believe that the lessened potential to ground, caused 
by the grounded neutral, will be important in his case 
as well as in large public service systems. With the 
neutral grounded, the strain on the insulation of the 
system (generator, line and transformers) to ground, 
is only 58 per cent of what it would be with the neutral 
ungrounded. This is a protection against breakdowns 
that is worth taking into consideration. 

In the purchase of three-conductor cable, if the neu- 
tral is to be grounded, it is possible to decrease the 
thickness of the ‘‘belt’’ insulation—which is the part 
surrounding all three conductors and between them and 
the sheath, and therefore between them and the ground 
—and thereby reduce both the cost of the cable and 
its diameter. If the thickness of the belt is left the 
same as that around each of the conductors—which 
should be the case if the neutral is not to be grounded 
—and the neutral is grounded, greater protection 
against breakdown is provided. In either case there is 
a saving owing to the grounding of the neutral. 

Westfield, N. J. . G. H. McKetway. 


Engine and Boiler Problems 


I WOULD APPRECIATE your counsel on the following: 

1. Of what material are engine wristpins and ecrank- 
pins made? Why is this metal used? 

2. If you had to turn up a new wristpin in a lathe, 
would you harden it? If so,. explain the best method to 
use. What is the composition of this metal ? 

3. The wedge on the crank box of our engine, in- 
dicated in Fig: 1, measures 1 /16 in. at bottom of wedge, 
2 in. at top, and is 8 in. long. The bolt, which is a 
continuation of the ‘‘wedge gib,’’ has a pitch of 10 
threads per inch. The bolt threads through an‘ eye”’ 
which is made integral with the wedge. Can I tell, in 
thousandths of an inch, how close together I have moved 
the boxes by observing the number of ‘‘squares’’ the nut 
turns when driving the wedge? The nut is hexagonal. 

4, How would you figure the area of that part of a 
boiler front which is indicated by A in Fig. 2 herewith? 
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If the boiler is 18 ft. long, what would be the cubical 
contents of this space? : 

5. Given a 72-in. h. r. t. boiler having 33 sq. ft. of 
grate surface, and operating under natural draft. The 
coal used averages 14,200 B. t. u. per lb. The feed water 
is 200 deg. F. What would be the maximum amount of 
steam that could be generated when hand fired? The 
builder’s rating is 150 hp., and the boiler is designed to 
have 1500 sq. ft. of heating surface. 

6. In what position should a crankpin be when 
‘‘pulling up’’ on the adjusting bolts? 

7. Same with reference to wristpin ? 

8. What is the proper clearance to use between the 
upper shoe and the crosshead guide on an 18 by 42 by 
70-in. engine? 

A. For use in large steam engines, crankpins 
and wristpins or ‘‘crosshead pins’’ as they are now 
usually termed, are generally made of a low carbon 
steel such as open hearth steel. In some cases where 
crank dises are employed, the pin is cast integral with 
the dise and consists of ‘‘steel casting’’ or ‘‘semi steel.’’ 
This metal is used because it is sufficiently strong and 
has good wear resisting qualities. The comparatively 
low surface speeds of these bearings do not warrant the 
use of special alloy steels and heat treatment. 
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Fig. 1, SHOWING RELATION OF WEDGE TO GIB IN CRANK 
BOX OF ENGINE 

FIG. 2. SHOWING SIMPLE METHOD OF DETERMINING AREA 

OF IRREGULAR PORTION OF FACE OF FURNACE BY SUBTRACT- 

ING AREA OF BOILER HEAD FROM AREA OF SECTION OF 


FURNACE 


2. It is best to obtain a new crosshead pin from the 
manufacturer. If I were turning up such a pin, I 
would grind it to a finish and polish it. I would use a 
low carbon or machinery steel and not harden it. 

3. If the wedge were moved its entire distanvo, that 
is, 8 in., it would move the boxes 2 in. — 1-1/16 in. 
= 15/16 in. or 0.9375 in. For 1 in. of wedge movement, 


0.9375 
= 0.1172 in. Since the 





the boxes would move 


screw has ten threads per inch the movement of boxes 








0.1172 
per turn of thread would be = 0.0117 in. If 
10 
the nut is hexagonal, the movement per ‘‘square’’ or 
0.0117 
flat side would be = 0.002 in. 


6 


4, The area of a circle 72 in. dia. = 4071.5 sq. in. 
The area of the cross-sectional part of the rectangular 
part of the boiler front — 36 X 74 = 2664 sq. in. The 
area of the two double cross-sectioned parts A, Fig. 2, 








4071.5 
would then be: 2664 — = 628.3 sq. in. Each 
2 
628.3 
part would then have an area equal to = 314.1 
2 


sq. in. If this double cross-sectioned space extends the 
entire length of the boiler, the corresponding cubical 
contents would be 628.3 « 18 & 12 = 135,713 eu. in. 

135,713 
or ———— = 78.5 cu. ft. 

1782 

5.. Assuming your boiler pressure to be 100 lb. per 
sq. in. absolute pressure, we find, by consulting steam 
tables, the total heat in 1 lb. of steam at this pressure 
to be 1186.3 B. t. u. 
’ Feed water temperature being 200 deg. F., the total 
heat supplied to 1 lb. of steam under given condition 
would be 1186.3 — 200 + 32 = 1018.3 B. t. u. 

B. t. u. of coal given is 14,200. Assuming ash con- 
tent to be 9 per cent, the heating value of 1 lb. com- 
14,200 14,200 


bustible will be —= = 
, 1.00 — 0.09 0.91 


— 15,600 





B. t. u. 

Assuming an efficiency of boiler and grate to be 65 
per cent, which would be a liberal assumption for your 
condition, the actual amount of heat transferred per Ib. 

15,600 < 65 
combustible will be = 10,140 B. t. u. 
1100S 

Assuming a maximum rate of firing by hand as 30 
Ib. per sq. ft. grate surface per hour, since your grate 
surface is 33 sq. ft., your rate of combustion may be as 
high as 30 K 33 = 990 Ib. per hr. 

Under these conditions, the heat that may be trans- 
mitted per hour to the water is 990 x 10,140 — 10,- 
038,600 B. t. u. 

The limiting quantity of water that may be turned 
out into steam under the conditions assumed would then 

10,038,600 
be ——————- = 9850 Ib. per hr. 

1018.3 

6. It is most convenient to adjust the screws at the 
erankpin end of the connecting rod when the crankpin 
is in the upper half of its swing, but if adjustment is to 
be made at both ends of the connecting rod it would be 
best to locate the crankpin as indicated in answer 7. 

7. The crankpin should be at or near the head end 
dead center, particularly if the adjusting screws in the 
connecting rod are located vertically. Where they are 
placed horizontally, the position of the connecting rod is 
not so important because of the greater accessibility. 

8. If the engine is running ‘‘over,’’ in which case 
the thrust is on the lower guide, the crosshead should 
fit freely in the guide. If the engine runs ‘‘under’’ the 
crosshead should have a ‘‘sliding’’ fit. The adjustment 
should be such that there will be no ‘‘slapping’’ when 
the engine is running. 
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Progress Results from Accumulated 


Information 


Within the power plants throughout the country are 
hundreds, perhaps thousands of devices in use which 
are known only to the men in a single plant. These 
devices work well, serving a purpose better than any 
other known equipment, yet the ideas have not traveled 
beyond one plant or perhaps a few local plants. Thus 
it happens that engineers in one city may be familiar 
with the problems encountered and the solutions worked 
out in the plants of their community but a hundred 
miles away the power plants seem to have considerable 
unfamiliar equipment. A few hours spent in an un- 
familiar plant, exchanging ideas with the chief engi- 


neer will bring out many things of value to both the 


plant visited and the visitor. 

Progress in different parts of the country is along 
different lines. Engineers in one section become spe- 
cialized because of local conditions. Along the Missis- 
sippi Valley, for example, are a number of wood work- 
ing factories that use the wood waste for fuel. The suc- 
cess they have obtained is rather unusual. It has required 
a great amount of experimenting with grates, stokers, 
furnace designs, conveying equipment, draft conditions 
and fuel bed conditions. This work, having been done, 
should be of value throughout the entire country where 
wood waste is used as fuel. 

Out in the’ northwest section of the country another 
type of wood fuel is used extensively and still another 
in the lumber industry of the South. Each section can 
be of assistance to others by relating its troubles and 
solutions in detail. 

In all plants, where progressive engineers are em- 
ployed, experiments are going on continuously, not only 
in fundamental principles but in details of design and 
operation. The proceedings of various engineering so- 
cieties are filled with information on engineering prob- 
lems of the day. All too few, however, are the dis- 
cussions, verbal and printed, on the details of operation 
which have been developed in the power plants through- 
out the country. 

Progress in any industry is the result of a united 
effort on the part of everybody in the industry to learn 
and teach the best ways of accomplishing results. The 
results of experiments which you as an engineer are 
trying out should be made known to other engineers so 
as to forestall duplication of effort, add to the general 
fund of engineering information and advance the pro- 
fession as a whole by the steps you have taken. The 
mediums through which such information may reach 
those interested are, naturally, engineering societies and 
the technical press. Your profession knows you by the 
works you have done with which it is familiar. 


Is Europe Necessary for Our 
Scientific Future? 


Echoing the lamentations of Europe on the decline 
of scientific research, Dr. Kellogg, secretary of the 
National Research Council, declares that ‘‘In the past 
the great research institutes and universities of Europe 
have supplied the world with a wealth of scientific 
knowledge and we in the United States, who have lagged 
far behind in our own researches in pure science, have 
profited perhaps more than any other country. 

‘*Even the magnificent laboratories which have been 
established by so many of our major industries’ have 
very largely confined their efforts to a practical appli- 
cation of the information furnished by the pure science 
research carried on in Europe,’’ he continues. ‘‘Now 
they are in exactly the same position as that of the 
manufacturer who suddenly finds himself cut off from 
his supply of raw materials from which he fabricates 
his finished product. They are equipped for the study 
of applied science but not for the study of pure science 
on the results of which applied science is based. All 
human progress is dependent in the last analysis on 
the results of the studies of the scientists.’’ 

Slowly the facts are being driven home that the 
scientific future of our industries lies, not in the ex- 
penditure of large sums, magnificent laboratories and 
beneficent salaries for scientists drawn into the com- 
mercial field for the purpose of advertising or commer- 
cial development, but rather, it lies in the development 


- of a soundly financed national organization which can 


be entirely isolated from all elements of commercialism. 

Considering all things, it is perhaps well that such 
a crisis is developing now, during a period of pros- 
perity, rather than at a later period when business is 
not so good or during a national crisis when time is 
limited. Certainly Secretary Hoover’s campaign in this 
connection is worthy of the financial and moral support 
of all engineers and industrial organizations. Without 
detracting from the credit deserved by Europe for past 
developments, there is every reason to believe that, with 
financial support and proper administration, we can 
develop our own scientists. 


Water Resources 

Transportation, power and irrigation are the im- 
portant benefits to be derived from our water resources 
and the importance of these is stressed in the message 
of President Coclidge to Congress. 

Important projects which are under consideration 
are the disposal of Muscle Shoals power which is dis- 
cussed in a news article in this issue, extension of the 
Mississippi system, development of the lower Colorado 
River and the Great Lakes to Atlantic waterway. It 
is usual that, in any given case, either transportation 
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or power will be the more important consideration but 
neither should be neglected in planning development. 

The President urges, sanely, that waterways should 
be taken up as a national system, completing trunk 
lines first, then making extensions, leaving projects of 
purely local value for development by local agencies. 
This is the method followed in road planning and con- 
struction and should fot be disturbed by local selfish- 
ness or political greed. The message urges that com- 
petent engineering reports be made the basis for action 
in such matters as the Great Lakes to Gulf and to the 
Atlantic waterways and the method for restoring Great 
Lakes levels. Evidently these are matters where political 
preferences should be put aside and action based on 
engineering and economic considerations, a fact which 
is evident to the President’s logical mind. 

Reclamation and irrigation projects are more fre- 
quently tied in with power than with transportation, 
the power development being secondary but vital to 
the welfare of the community which comes into existence 
as a result of reclamation work. No new projects are 
now possible, as completion of those already started will 
absorb available funds for a number of years, but in- 
vestigation and careful planning for promising projects 
will give intelligent progress in years to come and con- 
tinue the satisfactory record that has been made. 

As the President states: ‘‘Water is an irreplaceable 
resource. Its precipitation cannot be increased. Its stor- 
age on the higher reaches of streams, to meet growing 
needs, to be used repeatedly as it flows toward the seas, 
is a practical and prudent business policy.’’ That all 
power which can, economically, be developed, is obtained 
from it is an important part of utilizing our resources 
and is distinctly the duty of power-plant engineers. 


Off Duty 


Some three and a half centuries ago, in the quaint 
town of Delft, Holland, an obscure man, who ran a 
dry-goods store, spent all of his spare time grinding 
tiny pieces of glass. His neighbors thought him a bit 
‘‘eracked’’ but, since he minded his own business and 
harmed no one, they put up with him. But while they 
sniggered, this Dutchman, whose name was Leeuwen- 
hoek, looked for the first time into a new world—a world 
peopled with thousands of different kinds of tiny beings, 
some ferocious and deadly, others friendly and useful, 
but all of them strange and new. For Leeuwenhoek 
was the first of the microbe hunters. 

I cannot recount the story of Leeuwenhoek’s life 
here but those who are interested will find it charmingly 
told‘in a recent book by Paul de Kruif. In this volume, 
de Kruif not only tells of Leeuwenhoek’s almost idiotic 
love for grinding lenses and peering through them, but 
follows this with the story of the long line of microbe 
hunters that came after him—the men to whom we owe 
all our present day knowledge of disease and its pre- 
vention. 

Thanks to these searchers, these indomitable gropers, 
we have learned much since the day when Leeuwenhoek 
first put a bit of tartar, which he had scraped from his 
teeth, under his microscope and gazed in spellbound 
astonishment at the thousands of strange wiggling crea- 
tures he found there. From microbes a ten thousandth 
of an inch long we have gone down, down into the sub- 


ENGINEERING 1349 


visible world, into the molecule, through the atom, until 
the Leeuwenhoeks of today deal with things so small that 
you could put more of them in a drop of water than 
there are drops of water in the entire Atlantic Ocean; 
for such is the size of an electron. But still they are 
not satisfied and today, as in Leeuwenhoek’s day, you 
will find them, not only with microscopes but with other 
strange devices, everlastingly at it. 

In the General Electric research laboratory not long 
ago, Dr. Coolidge, who for many years has been shadow- 
ing our friend, the -electron, in his native haunts, de- 
vised a new tube—a cathode ray tube, he calls it— for 
shooting a ray of electrons out into the air. This tube 
produces as many electrons per second as a ton of radi- 
um and that, we might add, is a great many electrons. 

Radium, you know, is constantly disintegrating and 
in doing so is shooting out electrons. This new tube of 
Dr. Coolidge’s does the same thing but at a much greater 
rate. So much more concentrated are the rays of the 
tube that many startling experiments have been con- 
ducted. Crystals of calcite apparently become red hot 


coals when exposed for a moment to the rays, but they 


are glowing with cold light. Ordinary salt is turned 
brown and a considerable time elapses before it again 
becomes the colorless substance it usually is. Bacteria 
and small flies are almost instantly killed by exposure to 
its rays. 

In one experiment a small portion of a rabbit’s ear 
was subjected to a short exposure of the ray. Exposure 
of a tenth of a second caused a temporary loss of hair 
over the area. When the exposure on another area was 
increased to one second a scab was formed. When it 
fell away it took the hair with it and weeks later the 
area became covered with a profuse growth of longer 
snow white hair. A picture of this bunny’s ear is shown 
on page 1307. A minute’s exposure produced a scab 
on both sides of the ear and when they fell away a hole 
was left which became fringed with white hair. 

And so, once more, in a world which has been pretty 
well explored, scientific research brings us something 
new. Electrons are small—exceedingly small, but trav- 
eling at the rate of 150,000 mi. per second as they do 
when they leave this tube, they are capable of producing 
strange effects. To what use the tube can be put is not 
known but they are not worrying about that at the G. E. 
laboratory; in fact, that’s the last thing they seem to 
concern themselves about. 

And that is the point I want to emphasize, the fact 
that these men working on the forefront. of science are 
not concerned with dollars and cents. Like Leeuwen- 
hoek, they are interested in what they see. Leeuwenhoek 
did not dream that the observations which he made were 
to lie at the foundation of the great science of bacteriol- 
ogy. He had not thought of helping humanity. As a 
matter of fact, he was a selfish, persnickety old fellow, 
who would not even let anybody look through his best 
microscope. That pleasure he reserved for himself only. 

But it is this force inherent in the man of science 
that has given us all we have today. Only the over- 
powering desire to know is at the bottom of all scientific 
research. Fame, recognition and monetary return do 
not enter into it. The chances are that if any of these 
were the objectives, scientific research would have made 
as poor a showing in the world as have some of the 
other great branches of human endeavor. 






















New Herringbone Speed 
Reducer 


1 yerdeies HELICAL construction which neutralizes 
end thrust, overcomes shock and reduces noise of 
action has been used in the new design of speed reducer 
just brought out by the D. O. James Manufacturing 
Co. of Chicago. 

In this reducer, there is no groove in the center, the 
two opposing helical teeth coming into direct contact. 




















HERRINGBONE CONSTRUCTION OVERCOMES END THRUST, 
SHOCK AND NOISE 


The effective width of the gear, for a given overall width 
is therefore not reduced. 

Generation of the individual teeth is accompanied 
by a curve or twist which so operates as to present the 
same profile in the normal (right angles to the helix 
angle) and to the diametral (right angles to the face) 
planes of the gear. Thus accuracy of action is obtained. 

Involute tooth construction with 20-deg. pressure 
angles and 30-deg. helical angles was adopted, the ad- 
. dendum and dedendum being respectively 0.8 in. and 
0.1 in. The overlap is approximately 50 per cent, mak- 
ing the action continuous, smooth and comparatively 
noiseless. Two teeth are always in mesh in the plane 
of axis. Because of the lack of shock, great loads may 
be carried with high efficiency by small gears of this 
construction. This permits of big reduction ratios and 
high rim speeds. Less shock, vibration and friction lead 
to long life, and reduced power driving equipment. 
Compactness due to few gear reductions results in a 
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Backlash is practically 


smaller space requirement. 
eliminated. 

Herringbone reducers are now being manufactured 
by the James Company for reduction ratios from 2 to 1, 
to 150 to 1, and able to carry loads of from 2 hp. to 
200 hp. These reducers are made to fill the demand 
for heavy, rugged, durable service, especially where 
heavy equipment is driven; as in rubber, glass, chemical, 
lumber, paper, sugar, and steel mills. From the fore- 
going paragraphs, it can be seen that the herringbone 
gear when properly manufactured is an excellent type 
for use in speed reducers. 


Flexible Coupling Overcomes 
Misalinement 


NCREASING adoption of direct connection of motive 
power to machinery has created a demand for flex- 
ible couplings by which off-set or angular misalinements 
may be overcome. A new design of flexible coupling for 























FLOATING KEYS IN BATH OF OIL QUIETLY AND DEFINITELY 
CORRECT MISALINEMENT 


this purpose, shown in the accompanying illustration, 
is announced by W. H. Nicholson & Co., of Wilkes- 
Barre, Pa. 

This coupling consists of two hubs that are keyed to 
the shafts to be connected. These hubs are connected 
together by means of loose-fitting, floating keys having 
beveled sides. In the smaller sizes of couplings, three 
of these keys are used; while on larger sizes, five are 
employed. 

When in motion, the centrifugal force, it is claimed, 
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throws the floating keys out into the slots, causing them 
to operate smoothly and quietly; the interior of the 
coupling casing being supplied with an oil bath. When 
the torsional load is applied, the centrifugal force of 
the floating keys is overcome and they recede to the 
bottom of the slots. A film of oil is maintained between 
the keys and slots at all times, ‘allowing a free lateral 
float of the coupling hubs. Any wear that might occur 
in the sides of the keys after long years of service is 
taken care of by the centrifugal force. In case of acci- 
dent or wear, in which new floating keys are required, 
they may be quickly and easily replaced since any ma- 
chine shop can supply such keys at short notice. 

It is claimed by the manufacturer that the strength 
of the floating keys is so much in excess of that of the 
shaft that any given size of coupling will withstand a 
greater load than can be carried by the shaft itself. 
The floating keys, as well as the hubs, are made of steel 
and the casing of steel casting. A gasket is used be- 
tween the flanges to insure a tight fit, making it impos- 
sible for oil to fly out. 

Lubricating oil may be added through an oil filling 
plug in one of the flanges of the casing. The oil level 
maintained is such that oil will not leak out around the 
hub when the coupling is not in motion. A heavy oil 
is recommended for use as lubricant. 

When in operation and connecting two shafts which 
are misalined, the keys have a slight rocking action dur- 
ing each rotation. The centrifugal pressure maintains 
an oil film between the floating keys and the slots, thus 
preventing a metal to metal contact when the load is 
transmitted. 


Cutting Torch Uses Illumi- 


nating Gas 
OR USE WITH illuminating and by-product gases, 
a new and interesting type of gas cutting torch has 
recently been placed on the market. This is designed 
to reduce cutting costs by using city gas, which is, in 

















NEW GAS CUTTING TORCH IS CONSTRUCTED OF BRONZE 
FORGINGS AND SPECIALLY DRAWN TUBING 


most cases, much lower in cost than other gases. The 
principal features of the torch are shown in the accom- 
panying illustration. 

One of the important parts of the torch is the super- 
heater, which heats and expands the cutting oxygen and 
the preheating gases and raises the temperature of the 
cutting oxygen to approximately 100 deg. C., or 212 
deg. F., prior to combustion: This is designed to in- 
crease the temperature of the gases at the torch: tip, 
to increase the rate of flame propagation in the burn- 
ing mixture and to reduce the oxygen consumption. 
This superheater is a Bunsen burner contained within 
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the torch and burning illuminating gas, which heats 
the oxygen as it passes through a series of copper coils. 
It is stated that this is an exclusive feature of this 
apparatus. - 

The purpose of heating and expanding the oxygen 
in conjunction with the illuminating gas is to give a 
better penetration into the metal, a narrow kerf and 
sharp, clean edges, as well as fast, smooth cutting and 
to prevent metallic slag on the underside of the cut. 
It is designed to prevent case hardening of the surfaces 
cut and to leave them in practically the same state as 
the original steel. 

The torch, made by The Alexander Milburn Co., 
Baltimore, Md., is ruggedly constructed of bronze forg- 
ings and specially drawn tubing. The high-pressure 
cutting oxygen is controlled by a thumb valve which 
remains fixed in either open or closed position. The 
arrangement of the gas tubes is designed to give the 
torch great transverse strength. It is 21 in. long and 
is furnished with a complete range of tips for light, 
medium and heavy cutting. 

The equipment is designed to cut heavy plate and 
slabs, structural shapes, billets and other material. It 
operates on either city illuminating gas or natural gas. 


New Horn Gap Switch 


OR OUT-DOOR disconnection and sectionalizing 
service, a new triple-pole, horn gap switch is being 
produced by the General Electric Co., bearing the desig- 
nation TA-1. It is for 400 amp. and is manufactured 
in ratings of 15,000, 25,000, 37,000, 50,000 and 73,000 v., 
for horizontal mounting and for either manual or motor 
operation. It is a tilting insulator switch with high- 
pressure, self-alining contacts, and is made up of single- 
pole units mounted on galvanized steel channels with 
three standard pin-type insulators per pole. The middle 
insulators of each pole carry the movable blades and are 
tilted on a common, solid square shaft. 

Two hard-drawn copper half cylinders, enclosed in a 
housing and pressed together by double-coil steel springs, 
form the self-alining contacts. The blades, pinned to 
the tilting insulator caps to allow a slight motion, enter 
the floating stationary contacts with a wiping action, 
from any reasonable angle, and thus secure clean con- 
tact. 

Manual operation may be had by means of a crank 
attached to the main shaft and connected with a pipe 
directly to an operating handle beneath the crank, or 
by means of a crank attached to the main switch shaft 
and connected indirectly through a bell crank and 
countershaft to the operating handle. By means of the 
latter arrangement, the operating handle may be at some 
distance from the shaft. The operating mechanism may 
be locked to open or closed position. 


Unitep States Civiz Service COMMISSION announces 
an open competitive examination for junior engineer 
and deck officer to fill vacancies in the Coast and Geo- 
detic Survey at an entrance salary of $2000 a year. 
Applications will be rated as received at Washington, 
D. C., until March 29, 1927. Full information and ap- 
plication blanks may be obtained from the Commission 
at Washington or at the post office or customhouse in 
any city. . 
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89,000-Hp. Turbine- Generator 
Unit Started 


N NOV. 29, steam was turned into the 89,000-hp. 

‘@rbine unit recently completed by the Buffalo 
General Electric Co. at its River Station, by William 
R. Huntley, president of the company. 

Mr. Huntley said: ‘‘This marks completion of a 
job on which we have been working about a year. Not 
many years ago, 5000 hp. was considered wonderful 
but today, by a turn of the wrist, we put at work a 
machine of 88,000 electrical horsepower. In terms of 
man power, it adds nearly 1,000,000 to the electrical 
servants at work in this territory. That the machine 
runs without the slightest trouble reflects great credit 
upon our engineers who have lived with this job from 
the time it was conceived until it is an actuality.’’ 

This machine is, by 10 per cent, the largest now in 
service and is served by four pulverized fuel boilers and 
the largest transformer built. Reinforced concrete cais- 
sons were sunk 40 ft. to bed rock to carry the 750 t. 
weight of the unit and 200 t. of steel and concrete 
foundations. The transformer weighs 122 t., holds 9450 
gal. of oil and uses 180 gal. of water a minute for cool- 
ing. In erection, two 100-t. cranes were used for han- 
dling parts. 

Boilers burn 14 t. of coal each an hour and supply 
670,000 lb. of steam. 

Addition of this unit brings the capacity of the 
T ver Station to 200,000 electrical horsepower, the de- 
sign being entirely by the engineering department of 
the company and construction by the Derdenger Con- 
struction Co. of Buffalo. 


Wilson Substation Contains the 
World’s Largest Transformers 


SE OF substations for reducing the high transmis- 

sion voltage to that needed for use in distribution 
systems and on motors and lighting transformers is 
well understood by the readers of Power Plant Engi- 
neering, also the use of the transformers for stepping 
down voltage and the carrying away of the heat gen- 
erated in the windings by means of oil surrounding the 
eoils and air-cooled radiating fins on the outside of the 
casings. 

In the Wilson substation power is received over a 
transmission line 105 mi. long, tying together the lines 
of the San Joaquin Light & Power Corp. and the Great 
Western Power Co. of Brighton substation, near Sac- 
ramento,‘ Cal. The transmission line and substation 
represent an investment of $2,750,000, and this forms 
the largest link in the California interconnection system. 

Current now comes to the substation at 165,000 v., 
but later will be increased to 220,000. The capacity 
of the substation is 90,000 kw. or 120,000 hp. with pro- 
vision for inereasing this capacity to 240,000 hp. 

Transformers at the Wilson substation are, in physi- 
eal dimensions, the largest ever built, as stated by the 
’ General Electric Co., which built all machinery for the 
plant. These transformers are 28 ft. 3 in. high, 22 ft. 
long, 14 ft. 9 in. wide over all. Core and coils weigh 
78,000 lb.; tank and fittings weigh 63,000 lb. and the oil 
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120,000 lb., giving a total weight for each transformer 
of 261,000 lb. Oil to fill each transformer is more than 
16,650 gal. and the two auxiliary tanks having a ca- 
pacity of 16,450 gal. act as a reserve and are mounted 
on concrete saddles near the condenser building. Trans- 
formers are four in number, one being an extra for 
emergency service, and have been designed to operate 
at the maximum future voltage of 220,000. Test volt- 
age, which is said to be the highest ever applied to wind- 
ings on commercial apparatus, was 481,000 v. 

For the cooling system a new device has been applied, 
permitting air to be blown at a 4-oz. pressure and in 
the amount of 8000 cu. ft. per minute over the radi- 
ating cases by a large fan which in turn is driven by 
a 50-hp. motor. Even with the air supply cut off, the 
transformers will carry 57 per cent of their load, which 
is 24,000 kw. each for the 220,000-v. winding, 30,000 kw. 
for the 125,000-v. winding and 40,000 for the 10,640-v. 
winding. Leads from the 10,640-v. winding, which run 
from the transformers to the substation building, con- 
sist of three 750,000 ¢.m., three-conductor, lead-covered 
cables, which are insulated for operation of 15,000 v. 
and, since they are, it is stated, the largest cables of 
this voltage ever manufactured, had special dies made 
for the cable-drawing machinery. 

Most imposing of all the structures of the substa- 
tion is the condenser building, housing the synchronous 
condensers, which is of structural steel and concrete, 
88 ft. by 79 ft., and 56 ft. high. The present struc- 
ture is to accommodate two 25,000-kw. condensers and 
is planned to permit of an addition of equal size with 
the necessary control and switching equipment. The 
building is equipped with a 75-t. crane for handling the 
heavy transformers and a smaller 5-t. crane for quick 
handling of the lighter equipment. ; 

This substation was designed by J. A. Koontz, elec- 
trical engineer and C. W. Mardell, chief engineer of 
the Great Western Power Co. It was built by T. J. 
Tennant, superintendent of construction, under the 
direction of W. G. B. Euler, general superintendent of 
all Great Western construction, and is being operated 
under the direction of C. F. Benham, chief of operation 
of the Great Western Power Co., whose headquarters. 
are in San Francisco. ; 


Federal Power Commission Issues 


Licenses 

AT ITS MEETING on October 20, 1926, the Federal 
Power Commission authorized the issuance of the fol- 
lowing licenses and permits: 

To the Carolina Power & Light Co., a license for: 
50 yr, for a project on the Big Pigeon River, Haywood 
County, N. C. This is to consist of a concrete arch dam 
130 ft. high, a 614-mi. tunnel and penstock and a power 
house with an initial installation of 35,000 hp. to be 
ultimately developed to 70,000. This is the same project 
for which a preliminary permit was issued to the Pigeon 
River Power Co., which, however, has surrendered its 
rights. 

To the Sierra and San Francisco Power Co., a license 
for 50 yr. for a part of the complete project on the 
Stanislaus River in California. This is in connection 
with an irrigation project being carried on and the. 
proposed power development will be about 34,000 hp. 
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To the City of Seattle, Wash., preliminary permit 
for 3 yr. for a power project on the Skagit River, de- 
signed to utilize the entire head of the river between 
the Canadian boundary and a constructed power house 
owned by the city. The proposed development is to be 
built in three stages, consisting of three dams each with 
power structures. The estimated power capacity of the 
project is 260,000 hp. Power will be transmitted to 
Seattle for general public utility purposes. 

To E. L. Hill and C. L. Spencer, for a proposed 
power project with an ultimate installed capacity of 
90,000 hp. on the Suwanee and St. Mary’s Rivers in 
the states of Florida and Georgia. 

The Appalachian Electric Power Co. has applied 
for a license for an 80,000-hp. power project in the 
New River near Radford, Pulaski County, Va. 

The commission also announces that its sixth annual 
report is nearing completion and will be ready for dis- 
tribution on or about November 29. Copies will be 
furnished without charge to those interested. 


Pacific Gas & Electric Co. 
Completes Fordyce Dam 


T LAKE FORDYCE, one of the Pacific Gas & 
Electric Co.’s string of storage reservoirs far up 
in the snow-shed region of the Sierra Nevada moun- 
tains, has been completed the Fordyce dam and, with 
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Fordyce has been raised three times. The original 
dam was built in the early ’70’s, not to impound water 
for making power nor for irrigation, but to supply 
water for hydraulic mining. In time it became part 
of a power system and the capacity of the storage 
reservoir had to be increased. Before the latest raise 
it could store, in round numbers, 20,000 acre feet; now 
it is ready for 46,700 acre feet. The dam itself is 116 
ft. high and has a crest nearly a fifth of a mile long. 
At base the rock fill has a width of 300 ft., and tapers 
upward at the natural angle to 10 ft. at the top. 

Ed Roening, who helped to build the original dam 
more than half a century ago, is still at Fordyce, a lake- 
tender for the company. 


Verdicts of States on Control 
of Public Utilities 


ECENT state elections had an important bearing, 
in several states, on the development of the light 
and power industry. , 

California and Oregon held referendums on putting 
these states into hydro-electric development and both 
states decided to stay out. As this is the third time 
that California has decided the same way by over 2 to 1, 
it would seem that the matter ought to be settled. Ore- 
gon turned thumbs down by 4 to 1, so that might well 
be considered a decision. 
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its rock wall 47 ft. higher than before, awaits the com- 
ing of the winter floods. This achievement completes 
the conservation of the waters of the South Yuba river, 
adds to the output of four hydro-electric plants, pro- 
vides the farmers of a large territory with more water 
for irrigation and adds a large sum yearly to the value 
of their crops. 

Lake Fordyce lies in a high mountain bowl 6300 ft. 
above sea level. Between it and the railroad there is 
a ridge 800 ft. higher. Over that rocky summit of 
7100 ft. altitude runs a 9-mi. mountain road to the 
lake. Over that road, carved and blasted out of gran- 
ite, the builders had to haul not only hundreds of tons 
of supplies, but also two steam shovels, cranes, a rock 
crusher, two concrete ‘mixers, several locomotives and 
a string of cars. 


UPSTREAM FACE OF FORDYCE DAM A SHORT TIME BEFORE COMPLETION 








New York, by electing Governor Smith and a Demo- 
eratie ticket, practically refuses a permit to the St. 
Lawrence Valley Power Corporation for development of 
power on the St. Lawrence River as, after January 1, 
1927, Governor Smith can veto any permit issued by 
the State Water Power Commission and he is asking 
that action on this permit be delayed until after that 
date. Project for a regulating reservoir on the Salmon 
River is also likely to be held up. 

Colorado voted 2 to 1 to retain ‘‘home rule’”’ for its 
public utilities rather than put them all under a state 
commission. 

The Ohio fight over the make-up of the Publie Utili- 
ties Commission will probably be continued as a result 
of the re-election of Governor Donahey, who feels that 
certain utilities are unduly favored. 
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Development of the Conowingo plant is furthered by 
re-election of Governor Ritchie of Maryland, who favors 
it. It has received approval of the Federal Power 
Commission and of the Public Service Commissions of 
Maryland and Pennsylvania. 

Re-election of Governor Paulen of Kansas probably 
ends the effort to have public service companies there 
pay taxes on the same valuations as used for rate- 
making. These tax valuations were greatly raised under 
former Governor Davis but the courts enjoined collec- 
tion of taxes on the increased valuations. His defeat 
by Governor Paulen seems to insure that the investi- 
gation of rates will go forward in an orderly manner. 

On the whole, the results are favorable to utility 
development, indicating a sane and fair attitude of the 
voters towards the companies which give them such in- 
dispensable service. 


Power Commission Pressed to 
Permit Plants in Tennessee 


USINESS interests of Tennessee, including cham- 

bers of commerce, boards of trade, and other civic 
organizations, as well as educational bodies and political 
leaders, the latter under the leadership of Governor 
Peay, of ‘Tennessee, are pressing the Federal Power 
Commission at Washington for action on. the applica- 
tions before the Commission for preliminary permits 
which would eventually result in developing 11 hydro- 
electric dam sites on the Tennessee River above Chatta- 
nooga and the Clinch and Powell Rivers. - 

This activity in Washington has been intensified by 
the announcement of Government-ownership-and-opera- 
tion advocates in the Senate who declare that no action 
will be taken at the coming short session of Congress 
on the proposal to pass final Muscle Shoals legislation. 

Applications for the preliminary permits on the 
Tennessee, Clinch and Powell are being made by the 
Tennessee Hydroelectric Co., the East Tennessee 
Development Co. and the Union Carbide Co. It is no 
secret in legislative and executive circles in Washington 
that the application of the East Tennessee Development 
Co. is considered favorably by the Federal Power Com- 
mission, as being in accordance with the plan of de- 
velopment most approved by the Corps of Engineers 
of the Army. 

Unfortunately, when these applications were filed 
last year, Senator Norris, of Nebraska, at that time 
chairman of the Senate Committee on Agriculture and 
Forestry, desired more information than he then had 
as to what would be the effect on the increase of power 
at Muscle Shoals by the building of storage facilities 
and other dams up the river. He introduced in the 
Senate a resolution forbidding the Federal Power Com- 
‘mission to grant the preliminary permits alluded to, 
up the river, until after final Muscle Shoals legislation. 
Coincidentally, the Congressional Joint Committee on 
Muscle Shoals, of which Senator Deneen, of Illinois, is 
chairman, dealt with the subject of possible dams up 
the river and storage facilities there, during its nego- 
tiation with the associated power companies which were 
the successful bidders for Muscle Shoals. These two 
facts, coupled with others, the latter more of a political 
than an economic character, have caused the delay in 
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action on the preliminary permits by the Federal Power 
Commission. 

It is to overcome this delay that the business and 
educational interests of Tennessee are now sending rep- 
resentatives to Washington to urge action by the Federal 
Power Commission. Their visits to Washington have 
developed the expression of impressions by Federal 
Power Commission officials that Senator Norris and 
Senator Deneen do not wish the upper Tennessee per- 
mits acted upon yet. 

These impressions are incorrect, according to infor- 
mation obtained by the Washington correspondent of 
Power Plant Engineering. In the case of Senator Nor- 
ris, the latter has expressed himself directly tq the writer 
to the effect that, when he held hearings on his resolu- 
tion, it was only for the purpose of obtaining informa- 
tion ; and to the effect that the people of Tennessee made 
such a strong showing at the hearings on his resolution, 
in regard to their necessities for increased power facili- 
ties, that Senator Norris felt Tennessee should go ahead 
with its program and that, under the law, there is noth- 
ing for the Federal Power Commission to do but to 
issue the preliminary permits. Senator Deneen feels 
the same way. Senator Norris is acting so fairly in 
regard to the matter that he has sent word of his true 
position to Federal Power Commission officials, and has 
offered to appear before the Commission in person to 
give his views, if necessary. 

This situation in regard to the Tennessee permits 
mentioned is an indication of how difficult it sometimes 
is for matters of economics to be settled in Washington 
on their merits. Government-ownership-and-operation 
advocates who dream, idly, of course, of the possibility 
of the Coolidge administration fathering a plan to have 
the Government invest hundreds of millions of dollars 
in the 11 more dams on the upper rivers, while the 
Wilson dam at Muscle Shoals is still in the legislative 
hopper, are among those who spread reports in Wash- 
ington to cause delay in granting preliminary permits 
such as these wanted by the people of Tennessee. Inci- 
dentally, the general business interests and the power 
executives of Tennessee have testified that capital is idle 
and waiting to go into these proposed dams. It should 
be mentioned that Senator Norris is not one of the 
Government-ownership-and-operation advocates who are 
attempting to retard action. 

Tennesseans coming to Washington to urge action, 
led by Senator Tyson, of Tennessee, are asking for a 
hearing before the Federal Power Commission on the 
preliminary permits. These requests are uncovering 
many queer reasons for delay, in addition to the mis- 
apprehensions already mentioned. One queer reason 
uncovered in conferences with the Secretary of War, 
the Secretary of the Interior, and other Power Com- 
mission officials on November 17 and 18, is that some 
members of the Alabama delegation in Congress seek 
to prevent action by the Commission because of the 
following: They wish none of the power from the Wil- 
son dam at Muscle Shoals exported from the state, in 
the hope that, if that can be arranged, a great new in- 
dustrial center will be built up in Northern Alabama 
around Muscle Shoals; also, they wish the power from 
the storage facilities and the 11 dams on the upper 
Tennessee, Powell and Clinch rivers to be so operated 
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that it will augment the Muscle Shoals power. That 
attitude brings about the queer situation that some mem- 
bers of the Alabama delegation not only will not give 
their sister state, Tennessee, any of the Muscle Shoals 
power, but that they are actually trying to reach out 
400 mi. above Muscle Shoals, where the 11 dams are 
proposed, and take away from their sister state, Ten- 
nessee, a large proportion of its power to be added to 
the Muscle Shoals power down below. 

More than likely the Commission will be obliged to 
have a public hearing, to bring some of these things 
out into the open and this is looked for soon. 

The East Tennessee Development Co. is a subsidiary 
of the National Power & Light Co. It owns a half 
interest in the East Tennessee Development Co., the 
other half being owned by the Tennessee Electric Power 
Co. Tennesseans are hoping that some of these delays, 
largely political, will soon be cleared away so that the 
preliminary permits may be issued and power plant 
building go forward on a large scale. The proposed 
dams in question, with their expected production, are 
as follows: 

On the Tennessee River at distances above Chatta- 
nooga: Sherman dam, 6 mi., 26 ft. high; Sale Creek 
dam, 30 mi., 25 ft. high; White Creek dam, 77 mi., 38 ft. 
high (Clinch River comes in here) ; Marble Bluff dam, 
111 mi., 35 ft. high; Coulter Shoals dam, 142 mi., 53 ft. 
high. 

On the Clinch River above its mouth: Senator dam, 
6 mi., 39 ft. high; Melton Hill dam, 36 mi., 60 ft. high; 
Clinton dam, 68 mi., 20 ft. high; Cove Creek dam, 80 
mi., 225 ft. high; War Ridge dam, 122 mi., 180 ft. high. 

On the Powell River: Powell dam, 122 mi. above 
the mouth of the Clinch River, 160 ft. high. 

On a 50-per cent load factor, the above-mentioned 
dams are expected by the designing engineers to pro- 
duce 500,000 kw. or 670,000 hp. and in primary power 
are expected to produce 250,000 kw. or 335,000 hp. 


Depending upon the foundations and the cost of the . 


land, the engineers say that the building of these dams 
and power plants will cost between $60,000,000 and 
$100,000,000. 


Melones Dam Dedicated November 11 


MeEtoneEs Dam, joint property of the South San Joa- 
quin Irrigation District, the Oakdale Irrigation District 
and the Pacific Gas & Electric Co., was formally dedi- 
eated with proper ceremonies on November 11, 1926. 
Approximately 5000 persons from all sections of the 
State attended the celebration.. Among the speakers 
were P. H. Griffin of Modesto and John Hancock of 
Stockton, representing the two irrigation districts; Wil- 
lington- Creek, president of the Pacific Gas & Electric 
Co. and Irving Martin, Sr., president of The Stockton 
Chamber of Commerce and former president of the 
California Railroad Commission. Expenditure of 
$4,700,000 for the project represents a novel agreement 
between the irrigation districts and the power company 
and the project embodies practically all the ideas in 
water development heretofore advocated by Secretary 
of Commerce Herbert Hoover, who has suggested that 
the West make double use of its water resources. 


ENGINEERING 1355 


New Station for Northern 


New Jersey 


O MEET power demands of a rapidly-growing 

industrial district, the Jersey Central Power & Light 
Co. is constructing a 20,000-kw. central station at Whip- 
pany, N. J. General estimates for the work place the 
completed cost at $3,000,000. 

Because of the rail facilities with low freight rates 
on small-sized anthracite, this fuel will be used with 
storage facilities provided for 30,000 t. at the plant. 
The initial installation will consist of two 10,000-kw. 
Allis-Chalmers turbines and five 910-hp. Springfield 
boilers. Engineers of the General Engineering & Man- 
agement Corp., designers and builders, preferred this 
equipment because of its element of reliability, rather 
than the slight economy, both in first cost and opera- 
tion, that could have been effected by using a single 
20,000-kw. turbine and three boilers. Wherever pos- 
sible, the design calls for duplication of equipment. 











WHIPVAAN 


A VIEW OF THE WHIPPANY PLANT JUST BEFORE COMPLE- 
TION OF THE STEEL WORK 


Steam will be bled from the turbine at two points 
for feed water heating with a steam-driven hotwell and 
boiler feed pump provided for emergency and starting 
up. 
Perhaps the most interesting part will be the elec- 
trical end where power generated at 600 v. will be taken 
by short leads to water-cooled transformers installed 
within the building. Outgoing power at 33,000 v. (later 
66,000 v.) will be carried to the outdoor structure about 
30 ft. from the main building, where the feeders for 
Morristown and Summit substations will be taken off. 
As one of the National Public Service Corporation’s 
properties, the plant will be operated by the General 
Engineering & Management Corp. 


Gage Cock Designed to Reduce Gage 
Glass Strains 


IN THE ARTICLE under the above title on page 1239 
of the Nov. 15, 1926, issue, we described a new type of 
gland used on its water gages by the O. C. Keckley Co., 
but referred to the part on which it was used as a gage 
cock. Although this part’ of a water gage is sometimes 
referred to as a gage cock, the latter term may cause con- 
fusion. Readers of this article, therefore, should sub- 
stitute the words ‘‘ water gage’’ for ‘‘gage cock.’’ 
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Work Started on Diablo Project 


Work Is NOW UNDER WAY on the Diablo dam project 
of the Skagit River development now being carried on 
by the City of Seattle, Wash. The contract for the 
414-mi. extension of the construction railroad was 
awarded to Morris-Knutsen Co., Boise, Idaho, and it 
is expected that bids will be called for the structure 
about the middle of December. Final plans have not 
been approved but consideration is being given to the 
arch type concrete dam,.since the preliminary design 
indicates about 275,000 cu. yd. of concrete. The esti- 
mated cost of the dam complete is to be about $3,000,000. 

It is proposed to build this dam 880 ft. long and 
365 ft. high with a storage reservoir back of the dam 
4 mi. long having a capacity of 90,000 acre-feet. Two 
tunnels, each 2014 ft. inside diameter, will run 1700 ft. 
from the dam in Diablo Canyon to the power house at 
Reflector Bar. The latter will be designed for an ulti- 
mate capacity of 240,000 hp. The reinforced concrete 
power plant building will contain six generating units, 
19 transformers and switching equipment. Vertical tur- 
bines to operate at 320 ft. head will be installed driving 
3-phase, 60-cyele, 11,000-v. generators, each rated at 
35,000 kv-a. Transformers raise the voltage from 11,000 
to 165,000 for transmission. 


Death of G. A. Sacchi 


G. A. Saccui, manager of stoker sales department, 
Westinghouse Elec. & Mfg. Co., died suddenly on No- 
vember 4 at his residence in South Lansdowne avenue, 
Lansdowne, Pa. Mr. Sacchi virtually devoted his en- 
tire active life to the Westinghouse organization, be- 
coming associated with the company in 1893 for West- 
inghouse, Church, Kerr & Co., which then represented 
the selling organization of the Westinghouse Machine 
Co. He was gradually promoted and for some time 
performed the duties of district engineer for the West- 
inghouse Machine Co. In 1909 he became engaged in 
the sale of stokers in the New York territory and later 
in the sale of large turbines as well. He was appointed 
district manager of stoker sales in the New York office 
-in 1918 and subsequently manager of stoker sales for 
the entire company. 

With the change in organization of this department 
in April, 1922, when the entire administration was 
moved to the South Philadelphia works, Mr. Sacchi was 
transferred there. In April, 1926, he was elected presi- 
dent of the Stoker Manufacturers’ Association, which 
position he held at the time of his death. 


Stone Becomes Manager Westinghouse 
; Stoker Sales 


E. R. Stone HAs been appointed Manager of Stoker 
Sales Department of the Westinghouse Electric and 
Manufacturing Company to succeed Mr. G. A. Sacchi, 
deceased. Mr. Stone has been affiliated with the West- 
inghouse organization practically from boyhood. Mr. 
Stone was born in Attica, N. Y., and attended the Attica 
publie schools, graduating from the high school there 
in 1905. He became a Westinghouse employe in the fall 
* of 1906 as draftsman at Attiéa. 

In 1917 he took up sales work at East Pittsburgh 
Plant of the Westinghouse Company. Mr. Stone has 
devoted practically nineteen years to stoker work under 
the Westinghouse companies. 
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Charles S. Cook Dies 


HARLES S. COOK, vice-president and treasurer of 

the Kaestner & Hecht Elevator Co., died in Pitts- 
burgh, Nov. 15. Mr. Cook, who was formerly associated 
with the Westinghouse Electric and Manufacturing Co. 
and the Duquesne Light Co., was widely known as an 
outstanding figure in electrical manufacturing and busi- 
ness circles. He had been identified with the electrical 
industry since 1887 and had been a conspicuous figure 
in the electric light and power field, street and urban 
railway development, as well as the electrification of 
steam railways. 

Mr. Cook was a native of Amherst, Mass., and a 
graduate of Worcester Polytechnic Institute. He en- 
tered the employ of the Westinghouse Co. in 1887, and 
soon after became an erecting engineer. Later he was 
sent to the Chicago office and while there received an 
appointment as sales engineer. In 1892 he laid out and 
sold the first long-distance transmission system installed 
in the United States. This occurred at Pomona and San 
Bernardino, Cal., where a 28-mi., 10,000-v. system was 
installed. In the same year, Mr. Cook laid out the 
power system for the World’s Columbian Exposition at 
Chicago. 

In 1895 he was transferred to Pittsburgh to take 
up the application of electrical apparatus to steel mills. 
The subsequent large application of electric power to 
mills here is said to have been largely the result of 
Mr. Cook’s work in that field. 

He was made manager of the Westinghouse Pitts- 
burgh office in 1899 and 5 yr. later, 1904, became man- 
ager of the Westinghouse Railway and Lighting de- 
partment at East Pittsburgh. This position he held 
until 1917, when he resigned to become general manager 
of the Duquesne Light Co. Later he was made a vice- 
president of the company. In 1924, he affiliated him- 
self with the Kaestner & Hecht Co., as vice-president 
and treasurer with headquarters in Chicago. He had 
come to Pittsburgh for medical attention at the time 


* of his death. 


News N otes 


S. C. Miter has joined the staff of the Ridgway 
Dynamo and Engine Co., Ridgway, Pa., a subsidiary 
of the Elliott Co. of Jeannette, Pa. 


BortriELD REeFrractories Co, of Philadelphia, Pa., has 
appointed as distributors of its products the Curtis 
Supply G©o., Inc., Washington St. at Perry, Buffalo, 
N. Y.; the Waldredh Supply Co., 707-711 Cherry St., 
Des Moines, Ia.; South Side Foundry & Machine Works, 
Charleston, W. Va.; Empire Machinery & Supply Corp.., 
409-411 Water St., Norfolk, Va. 


THE EquitTaBLeE Gas Co., a subsidiary of the Phila- 
delphia Co. and the Louisville Gas & Elec. Co., have 
recently made arrangements to secure gas for Pittsburgh 
and Louisville from a rapidly developing field of 600,000 
acres in eastern Kentucky. A 20-in. pipe line approxi- 
mately 165 mi. long will be laid to Burnsville from the 
field, the installation to cost about $5,500,000. Work 
will begin at once on compressing stations to be built 
in this new field capable of putting 40,000,000 eu. ft. 


of gas into Burnsville per day. 
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IN Honor of Charles R. Huntley, recently deceased, 
who was president of the Buffalo (N. Y.) General 
Electric Co. at the time of his death, the River Station 
of that company has been designated the Charles R. 
Huntley Plant. The station was started in 1916 as a 
result of Mr. Huntley’s foresight. It will be completed 
with the final unit of 80,000 hp., soon to be finished, 
and will then be christened by appropriate ceremonies. 


THE SAVANNAH River EvLectric Power Co., Savan- 
nah, Ga., a subsidiary of the Southeastern Power & 
Light Co., Birmingham, Ala., plans a hydro-electric 
plant on the Savannah River, about 21 mi. above 
August, S. C. The plant will have a generating capac- 
ity of 120,000 hp. in four units and a transmission sys- 
tem will be constructed to Atlanta, Macon, Charleston 
and vicinity. 

W. C. StrrunK, who has been ‘in charge of stoker 
negotiation work at the South Philadelphia Works of 
the Westinghouse Company was recently appointed 
stoker specialist in the New York District succeeding E. 
R. Stone, who was recently promoted to Manager of 
Stoker Sales. 


THe NationaL Hypro-Exectric Co., Montreal, Que- 
bec, has secured a concession from the Provincial Gov- 
ernment for the construction and operation of a hydro- 
electric generating plant on the Ottawa River, Quebec. 
The plant will have an initial installation of about 
375,000 hp. 

Tue AssociaTeD Gas & Exec. Co., New York, plans 
to spend approximately $8,000,000 before the close of 
the year on immediate expansion and improvements of 
various properties. Included in this work will be the 
building of five new substations and extensions to the 
132,000-v. transmission line to Niagara Falls, as well as 
additions in the 110,000-v. line in the Union City and 
Erie districts. The company has recently acquired an 
interest in the Staten Island Edison Corp. and will en- 
large its capacity by the installation of a new 15,000-kw. 
turbo-generator with auxiliaries. 

THE QuAKER City CoLp Storage Co., Philadelphia, 
Pa., is making plans for a large increase in its present 
capacity by an addition to its present plant at Water 
and Spruce streets, consisting of a multi-story structure, 
with a total of 1,800,000 cu. ft. of space, estimated to 
cost $1,700,000 with equipment. The company will also 
lease for 25 years the cold storage and refrigerating 
division of the new freight terminal of the Philadelphia 
& Reading Ry. and the Baltimore & Ohio R. R. It will 
also take over and operate the plant of the Delaware 
Storage & Freezing Co. and will have all together a 
manufacturing capacity of 240 t. a day at the various 
plants. 

ACCORDING TO RECENT DATA secured by the Bureau 
of Foreign and Domestic Commerce, Washington, D. C., 
there is a marked development in hydro-electric and 
steam power plants in various parts of the world. The 
Municipal Council, Loanda, Angola, is asking bids until 
Feb. 7 for a concession which provides for the construc- 
tion and operation of a power plant and steam railway 
system. The Municipal Council at Sao Joao d’El Rei, 
Brazil, is asking bids for equipment for a proposed 
municipal hydro-electric power plant with an initial 
capacity of 4000 hp. to be later increased to 8000 hp. 
The Sociedade Anonyma Industrial Hulha Branca, 


PLANT 
ENGINEERING 1357 


Minas Geraes, Brazil, has had appropriated $225,000 
for a hydro-electric plant at Curvello, Sete Lagoas, 
Bomfim and Diamantina, State of Minas Geraes. The 
French Chamber of Deputies, Paris, France, has au- 
thorized the building of a hydro-electric plant on the 
upper Rhine River, near Bale and Strasbourg, to have 
an initial capacity of 120,000 hp. The project will be 
carried out in connection with the development of the 
Rhine River for navigation purposes. 

W. B. Fuanpers, of the large-turbine division of 
Westinghouse Electric and Manufacturing Co., has been 
appointed assistant manager of the engineering depart- 
ment. 

D. W. R. Morgan, engineer of the condenser divi- 
sion of the same company, becomes manager of con- 
denser and internal combustion engineering. 

THE Mexican Licut & Power Co., Mexico City, 
Mex., is making extensive preparations for a great dam 
to be built across the Rio Lerma at Tepuxtepec, behind 
which will be stored 500,000,000 cu. meters of water for 
use in a great irrigation and hydro-electric power de- 
velopment. The hydro-electric project alone will cost 
about $8,000,000 and will involve the construction of a 
dam, tunnels, pipe lines and power plant, while the 
amount to be spent by the government on the irriga- 
tion system in connection with this project will amount 
to several millions of dollars. 


Books and Catalogs 

Heat Power ENGINEERING—Part I, Thermodynamics 
and Prime Movers, by Barnard, Ellenwood and Hirsh- 
feld, Third Edition, 480 pages, illustrated; New York, 
1926; 6 by 9 in., cloth, $4.50. 

Portions of the book dealing with elementary prin- 
ciples and their application to prime movers have been 
substantially rewritten to incorporate new material and 
methods of presentation. An important addition is the 
development of ideal cycles for engines and plants using 
reheating and regeneration which, it is believed, will 
give satisfactory standards on which to base the effi- 
ciencies of actual units. 

The book is especially- well adapted for classroom 
use, and, in fact, is planned as a one-year course in its 
subject, having illustrative practical examples for solu- 
tion in connection with each chapter. Full study in- 
volves a working knowledge of mathematics through 
Calculus but much of the discussion, descriptions and 
conclusions can be profitably read without such knowl- 
edge. : 

Application of thermodynamic principles and laws 
is made to automobiles, oil and gas engines, steam 
plants, air compressors and refrigerating machinery. 
The general equation for energy, transfer and trans- 
formation is derived early in the book and is used as a 
basis for discussion of the action of machines which 
use gases and vapors as their medium, treating the cycles 
and processes from a ‘‘real mixture’’ standpoint. 

Disregarding the fruitless search to get a physical 
significance for ‘‘entropy,’’ the authors sanely treat it 
as a mathematical quantity which is found useful in 
engineering calculations and proceed to show how and 
why it is useful. The same common-sense treatment is 
adopted in regard to other matters; a discussion of 
what happens and what it is desired to know, then the 
application of mathematical tools to work out the prob- 
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lem and comparison of the standards thus developed 
with actual practice to determine the differences and 
their whyfor. 

To the engineer who wishes to review his heat theory 
or to bring himself up to date, this book will be of 
greatest interest but must be approached with willing- 
ness to study and think. Such tables and charts as are 
needed are embodied in the book, making it a self-con- 
tained unit. 

PROTECTING ReEsERvOIRS by Employment of Forest 
Cover is discussed in both its physical and financial 
aspects by W. W. Ashe of the Forest Service in Bulle- 
tin No. 1430 of the Department of Agriculture. Water 
storage is a recognized factor in hydro-electric develop- 
ment and problems arise from filling up of reservoirs 
with silt, thus reducing storage capacity, the amount of 
silt brought down depending on the erosion by the feed- 
ing streams. In one reservoir, half the capacity was 
lost within 10 yr. 

Surfaces naked of vegetation are subject to heavy 
erosion and in some countries, where rainfall is irregular 
and concentrated the condition can be changed but lit- 
tle. In other locations, covering the surfaces with pro- 
tective growth will be highly efficacious in reducing 
erosion. Where erosion cannot be reduced, Mr. Ashe 


suggests settling basins for the removal of silt which 
would also rehabilitate devastated land since the silt 
largely consists of the most fertile soil eroded from the 


watershed. 
Mr. Ashe proposes a formula for determining how 


much can be economically expended to maintain the 
capital value of storage capacity which would be de- 
stroyed by siltage and shows that, in addition to the 
return that can be expected from lumber by reforesta- 
tion of denuded areas, power and water companies are 
justified in making expenditure within the capitalized 
value of the storage capacity which will be preserved. 

Copies of the bulletin can be obtained from the 
Forest Service, Washington, D. C. 

Tue A.S.H.V.E. Guipe for 1926-7 has just been 
issued by the American Society of Heating and Venti- 
lating Engineers. This is the fifth edition of this refer- 
ence data book, and is one of the most complete ever 
published. 

Several new chapters appear, and other sections have 
been amplified with much new material. For the first 
time, air conditioning, drying, mechanical plant ozone 
and building insulation have been treated thoroughly, 
and in addition new data has been given on greenhouse 
heating, water supply systems, boilers, oil burning and 
gas heating. 

The result of further laboratory research has pro- 
duced new tables on heating, humidity and air motion, 
as well as a new comfort chart. 

This book has the same general appearance as the 
previous editions, being bound in blue cloth stamped 
in red and gold, and is 6 by 9 in. in size. 

A new index to the technical data section is an 
added feature that will make the book more useful. 


‘*THE New Way or Maxine STEAM’’ is described 
by the La Mont Corp., New York City, in its recent bul- 
letin describing the La Mont waste heat steam gener- 
ator. The principle of this generator is the injection 
of a small but over-sufficient amount of water into the 


POWER PLANT 
ENGINEERING 


December 15, 1926 


top of a long 5%-in. tube, heated by the hot gases, in 
such a way that the water strikes the sides of a tube 
and is held as a film to the interior of the thin heated 
metal wall, by adhesion of the water particles to the 
metal and cohesion of the water particles to each other. 
This creates a hollow center for the passage of the steam 
thrown from the film. 

As only part of the water is turned into steam the 
remaining water, together with the steam formed, issues 
from the lower end of the tube and passes into a col- 
lecting pot; the steam is removed and the water returned 
to the top of the tube again. The generator has had 
application in gas-making plants and is entirely differ- 
ent in type from the average steam generator or boiler. 
It has been operated up to 125 lb. pressure but it is 
stated that it is suitable for much higher pressures. The 


statement is also made that it will be introduced into 


the power plant field in the near future. 

KENNEDY-VAN Saun Mre. & Enarc. Corp., New 
York City, has just issued a 4-page folder describing 
Kennedy gyratory crushers for primary and secondary 
operations in capacities from 1500 t. to 2300 t. an hour. 

O. C. Kecxury Co., Chicago, Ill., has just issued a 
bulletin describing its complete line of water gage spe- 
cialties. These include the Keckley water gage with 
patented stuffing box, gland and swing bolts, various 
types of water columns, gage glass shields, illuminators 
and other water column accessories. 

INGERSOLL-RAND Co., New York City, has issued a 
new and revised addition to its bulletin describing Cam- 
eron single-stage, double-suction, volute pumps, class 
LV, FV and HV. Many photographs of installations 
are shown, together with illustrations of the parts of 
the equipment and discussion of its principal character- 
istics. These pumps are designed for great strength and 
simplicity, as well as high efficiency, and each pump is 
given a running test duplicating field conditions, ex- 
cept for the handling of liquids other than water. 

AMERICAN INSTITUTE OF STEEL ConstRUCTION, INC., 
285 Madison avenue, New York City, has just issued a 
handbook containing allowable load tables for use in 
designing steel structures intended for the use of engi- 
neers and architects. The tables are based on 18,000 Ib. 
per sq. in. stress on extreme fibers of rolled shapes in 
bending and a maximum 15,000-Ib. fiber stress in col- 
umns reduced by formula. Tables of allowable loads 
for beams and columns include all of the data for each 
structural shape and each type of plain and built-up 
columns. This is designed. to obviate the necessity of 
referring to different tables. 

BurraLo Forae Co., Buffalo, N. Y., in its new bulle- 
tin No. 466, describes Buffalo unit heaters, illustrating 
various types and applications. The Buffalo heater dis- 
cussed in detail has a heating surface of copper-finned, 
brass tube coil combined with a Buffalo Breezo fan of 
the multi-blade propeller type. It is made in units 
from 75 hp. and furnishing 1625 ¢c.f.m. to units fur- 
nishing 8200 c.f.m. requiring a 1-hp. motor. The new 
Buffalo high-pressure units employ an improved type 
of Conoidal fan and coils of 14-in. standard steel pip- 
ing good for 150 lb. pressure. These are designed to be 
placed on the floor in most cases, whereas the Breezo- 
Fin heaters can be supported on the walls or in any 
convenient location. 
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Soft words may turn away 
wrath—but it takes something 
with teeth in it to turn away 
scale—teeth backed up _ by 
power, stamina, durability un- 
der grindingly tough service. 


All of these virtues are held by 

Liberty Cleaners. There is soft 

scale and .hard scale—but the 

hardest variety only makes the: 
Liberty grit its teeth and bore 

in harder. 


There is a size and type of 
Liberty Cleaner to fit your tubes. ~ 


LIBERTY MANUFACTURING COMPANY, Jeannette, Pa. 
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Mr. L. M. Johnson, a 
winner in the recent 
“U.S.” Rainbow Old- 
Timers Contest, and an 
enthusiastic user of 
“U.S.” Rainbow for 
over a quarter of a 

century. ¥ 





' “For 26 Years I Have Relied 
on “U.S.” Rainbow Packing” 


For over a quarter of a century Chief Engineer L. M. Johnson of 
Sewickly, Pa., has been satisfactorily solving packing troubles with 
famous “U.S.” Rainbow Red Sheet. Here’s what Mr. Johnson 
said about “U.S.” Rainbow in a recent letter. 


“During my 26 years of engineering experience I have applied ‘U.S’ Rain- 
bow to all kinds of pipe connections, boiler manholes, hand holes, air, steam 
and ammonia cylinder heads. Always if I had a difficult joint to hald it 
was Rainbow I relied upon. It has never disappointed me.” 


“U.S.” Rainbow is the original red sheet packing. First made in 

1889, it was known then, as it is today, as the best all-round sheet 

packing. When you buy sheet packing—specify “U.S.” Rainbow. 

Nothing equals this old standby. Use it for steam pressures up to 

170 pounds, for air, hot or cold water, and all hydraulic conditions. 

It will reduce to a minimum the amount of sheet packing you have 
. to buy and keep in stock. 


On your next packing order don’t say “red sheet,” insist on getting 
genuine “U.S.” Rainbow. 





Genuine “U.S.” Rainbow Sheet Packing U n ite d State Sy Hi U bb er Comp any 


is made only by the United States Rub- 
ber Company. It can be identified by 
the name “Rainbow” in the diamond and 


the “U.S.” in the circle, stenciled in 1790 Broadway New York City 


rows running the length of the roll. 










Branches in every industrial center 





Trade Mark 


“U.S” RAINBOW PACKING 
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MAXIMUM SERVICE 
FROM 
MECHANICAL RUBBER GOODS 


; KNOWLEDGE OF KNOWLEDGE OF fele}-4-8109 4 
WORKMANSHIP MATERIAL MECHANICAL OPERATING APPLICATION CONSERVATION 
feyele}es CONDITIONS iene 


RESEARCH and PLANT 

INSPECTION aire : OPERATOR 
a 
vt 
i 
n 


GOODYEAR PLANT ANALYSIS SERVICE 











Analysis Plan for maximum service from 


The Plant Analysis Plan—and the G. T. M. 


The entire purpose of the Goodyear Plant Analysis Plan is Along with his specification goes the work of the Good- 


This blueprint charts the orderly relation of the Plant 
i °. Goodyear lani Copyright 1926, by The Goodyear Tire & Rubber Co., Inc 
























to provide for industry the most efficient and economical year Development and Production departments. Here, the 
of mechanical rubber goods—belts, hose, valves and pack- G.T. M.'s calculations are checked over carefully. Here, the 
1 ing. It offers a sincere and scientific service, which embod- qualities that he orders are built into Goodyear Mechanical 
ies expert study of requirements, experienced manufacture Rubber Goods with all the knowledge and skill of long ex- 
| of products, and an unfailing interest in the performance of perience and continued striving for perfection. 
the product on the job. A staff of research and development engineers is constantly 
Two important factors in the successful operation of this engaged in the study and testing of superior materials for 
Plan are entrusted to the G. T. M. — Goodyear Technical Goodyear Mechanical Rubber Goods. The only fabrics and 
Man. He makes the original study of plant requirements, compounds they are interested in are those that give prom- 
and he keeps in touch with the product performance, ise of longer life and better results. Consequently, the 
suggesting ways of increasing its utility and prolonging its Goodyear product measures up to Goodyear specification 
serviceable life. for uniformity, quality and maximum strength. 
The G. T. M. does his work on the basis of expert knowledge And then the factor of Conservation: The Goodyear Anal- 
applied to the actual plant conditions. He brings to his task ysis Plan, operating through: the G. T. M., endeavors sin- 
a scientific grounding in the properties of mechanical rub- cerely to see that the product thus accurately specified and 
ber goods and a wide experience in the operating conditions properly built yields to its user the very utmost in long- 
of leading industries. He places this equipment at the serv- lived, trouble-free economical service. 


ice of the plant superiritendent or factory engineer. : 
P P ee These are the reasons why you may find it profitable to 


In co-operation with the plant officials he makes a careful employ the Goodyear Plant Analysis Plan in your plant. 
survey of all the mechanical factors involved. Makes accu- The G. T. M. will be glad to make a study of your operat- 
rate measurements of pulley dimensions, center -to-center ing problems, and will recommend the best products for 
distances, speeds and loads. your use. For further information about the Plant Analy- 

What the G. T. M. does, therefore, is to substitute science sis Plan and the records of Goodyear Mechanical Rubber 
for guesswork, and replace “a belt” or “just belts” with “the Goods in your particular industry, write to Goodyear, Akron, 
right belt for the job.” Ohio, or Los Angeles, California. 


‘ Goodyear Means Good Wear 
VALVES -: PACKING 


GOOD 





BELTS - HOSE 
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“My Ammonia loss less 
than 1 per cent in 12 
months.” 






A Higher Standard 


of Packing Service 


ROUBLE has been too long associated 

with packings in the minds of engineers, 
especially in these days of modern high pres- 
sures. In the glands and stuffing-boxes of 
valves and rods on Diesel, Oil and Turbine 
Engines; Compressors on Air and Ammonia 
Service and on Condenser Tubes, you can 
end all packing troubles with 


Layzbesz 


Flexible Metallic 
Packing 


VERY rod and stem that is true and in 

line should be packed with Ambest. Will 
not fuse, up to 600 deg. F. Cannot scratch 
or cause distortion. 








No matter how severe the service, you can 
depend on Ambest packing to maintain 
leak-proof, frictionless service for many 
months and even years. 


Long, straight strands make any size 
packing all out of the same can. No tangled 
mass. 


Draws down to a smooth, even fit around 
the valve stem or rod. Doesn’t wear or 
harden. At most you will only need to add 
a little Ambest to the original packing as 
time goes on. 


EUREKA PACKING 
COMPANY 
79-81 Murray St., New York 


Send for FREE 
trial sample 
—no obligation 




















No. 75 
Boiler Gasket 


CRANDALL insures 
gaskets that 
give enduring 


Service 















Gaskets that are up to the standards the mark 
of Crandall Packings must give of 35 
MORE than ordinary service, and years’ 
that’s the kind of gaskets we make. easeice in 
TRY them and see for yourself! siding 
Style No. 75° is a good one to better 
start with. It holds on ANY boiler packing 





pressure. Our own formula of rub- 
ber cement and the finest asbestos 
cloth makes this gasket impossible 
of duplication. Write 


CRANDALL PACKING CO., Palmyra, N. Y. 


O. J. Garlock, President and General Manager 


This Company is not affiliated with any 
other packing concern selling the customer. 






















Bearing metal 
plus service 


(pRDInARY. bearing metals may look quite 
similar to Magnolia Metal, weigh the same, 
and cost even a trifle less. But when you buy 
Magnolia Metal, you get the assurance of long 
and -efficient service as well as just so much 
metal. U. S. and foreign government tests have 
proven Magnolia Metal to have the lowest 
frictional coefficient of any known bearing 
metal and to have every other requirement for 
its purpose besides. Magnolia Metal melts and 
pours well, is easily peened and scraped in, and 
is always uniform i in composition. Try Magnolia 
Metal on one of your and test its 
superiority to your own satisfaction. 


Magnolia Metal Company 
75 West St., New York 


San Francisco 
358-360 Bryant St. 396 4 a. Ct. 


GNOLIA 


os - FRICTION 


(ETAL 


In the metal line, specify Magnolia Products. 











Chicago 
Arlington Hts. 







































es 
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Power Costs Money 








Don't Waste It 


HE use of ordinary piston rod pack- 

ing, with its inefficient service and 
short life, means loss of power—extra 
repackings for the engineer—frequent 
shut-downs. 





Use 





Corners remain square 
































(Sold in Canada as Spando) 


Cross Expansion 


Piston Rod Packin 














Skookum prevents the loss of power. ' 
Skookum is long-lived. 


Skookum saves the engineer work by 
lessening the number of repackings. 


Skookum prevents costly shut-downs. 


Skookum never rolls with the action of 
the piston rod. 


Skookum has layers of duck and rubber 
on two sides (our patent). These hold all 
the diagonal layers in place at all times— 
prevent the corners breaking off .and en- 
able Skookum to retain its rectangular 
shape until worn out. 


Try Skookum Free 


If you have never used Skookum we 
will send you, free, enough to pack 
your engine or pump. 


PIONEER RUBBER MILLS 


Manufacturer and Patentee 


345-353 Sacramento Street, San Francisco, Cal. 
One of the Largest Manufacturers of Garden Hose in the World 
Plant: Pittsburg, Calif. 
Sales Offices in all Principal Cities 












Don’t 
Repack 
So Often 


The average packing 
does not stand up un- 
der high pressure, su- 
per-heated steam, because it contains 
materials that are soon destroyed by 
the high temperatures. 


PALMETTO. 
is designed especially to withstand the 
destroying tendencies of high tempera- 


tures. ; 

Its materials are entirely heat-resisting 
and its perfect single strand lubrication 
keeps it soft and pliable in service. 


oat P ALMETTO bu 


Braided—for rods. 


Twist—for valves. 





Why not let us send you free working samples 
to prove greater economy of “Palmetto?” 


GREENE, TWEED & CO. 


Sole Manufacturers 


109 Duane St., New York 
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0. K. 


The experienced 
power plant engi- 
neer knows that a 
constant water 
level in boilers is 
essential. if the 
plant is to be run 
economically. 











So he puts his O.K. on 


VIGILANT 


Feed Water Regulators 


They eliminate careless hand feeding and 
assure a constant water level. Boiler strain 
is reduced, steam production is increased and 
fuel economy is secured. 


Play safe with a Vigilant. 
Write for catalogue. 


The Chaplin-Fulton Mfg. Co. 
28-36 Penn. Ave. Pittsburgh, Pa. 


Also Manufacturers of the Fultor Pump Governor, 
Tank Governor, Reducing Valve and Other 








Steam Specialties. 


Give Your Library 
a Christmas Gift 


Here is your Christmas addition to your fund of engi- 
neering data. The most complete story of packing, 
packing box design and associated material ever written. 
Endorsed and used by leading engineering schools. The 
ready reference guide to thousands of engineers. 

Sent on receipt of the coupon with the publishers’ 
compliments. 


METALLIC 
PACKING 





CRANE PACKING COMPANY 


1802 Cuyler Ave., 109 Broad St., 
Chicago New York 


Kindly send me your 1926 edition of ME- 
TALLIC PACKING. Complimentary. 


Company 


Address 



























NS 


This remarkable regulator was an- 
nounced and thoroughly discussed 
in the June 15th number of Power 
Plant Engineering. 

Any engineer cari install the 
Campbell himself and be assured of 
POSITIVE regulation. 

No floats. No links. No thermo- 
stats. No generators. Nothing to 
get out of order. 


The CAMPBELL Feed Water Regulator 


is announced as the Simplest in the World 
(Protected by Patent Application) 


that the water level will be main- 
tained right where you want it all 
the time. ; 


ATLAS YAR compan 


291 SOUTH ST. 





You can be absolutely certain 


Bulletin on request. 


LAS VALVE COMPANY 


NEWARK, N. J. 

















ITUMASTIC 


SOLUTION 


the ideal paint for 
steel stacks, breechings, 
boiler fronts, pipes, cooling 
towers, air ducts, turbines, 
fans, etc. 


Write for catalog and sample 


WAILES DOVE - HERMISTON CORPORATION 
17 Battery Place, New York 

Cleveland Chicago 
Agents in Principal Cities 







San Francisco 


Philadelphia 









_ COMPLETE PACKING 
INFORMATION 


An MA-1925 catalog, describing 
Garlock Mechanical Packing 
Service, should be in the hands 
of every person having super- 
vision over any type of mechani- 
cal equipment. 

' Write Us and Obtain a Copy 
THE GARLOCK PACKING COMPANY 
50 MAIN STREET 
PALMYRA, N.Y. 




































Abana The Standard Packing of the World 
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The improved “mesh” in the new and improved Irving 
Flooring, secured by giving the “reticuline” bar an 
elongated “S” curve, still further reduces the liability 
to collect dirt—makes painting easier—gives a better 
traction surface, better lighting, better appearance. 
And back of it all is a flooring experience of more 
than 12 years. 


Have you Bulletin H-15 describing 
**Subway’’ Types “M” and “O”’? 


IRVING [RON WORKS GO. 
























LONG ISLAND CiTy, N.Y. U.S.A. 











\ Established 1902 y 





Satistaction Guaranteed 


SPLIT CASE, ETC. 
23 Patents. Beware of 
Infringers 
Holmes Metallic 


Packing Co. 


70 Westminster Street 
Wilkes-Barre, Pa. 























Conneaut eiastic Metallic Packing 


is formed with the fingers to 
fit stuffing-boxes of any shape 
or size. 


It forms to the rod or stem a 
smooth metal surface. 


An adjustable metal packing 
\ that does not wear, score. or 

mA pit. 

Put up in five and ten pound 

cans. 








Manufactured by 


The Conneaut Packing Co. 


Conneaut, Ohio 





Send for Descriptive Literature 











Aneconomic necessity 
Not many things are both eco- 
nomical and necessary as is the 


JABSS System of Cleaning 


It keeps power plants and indus- 
trial plants dustless and so pays di- 
vidends in labor, time and wear on 
machinery saved; reduces fire risks 
and also is necessary to prevent 
serious risk of dust explosions. 


Let us show you the facts. Write 
for Bulletins. 


ALLEN & BILLMYRE Co.INne. 
Pneumatic Engineers and Manufacturers 
728 Grand Central Palace 
NEW YORK, N. Y. 
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STAYS TIGHT at 
1470 lb. 
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Goetze No. 2 Elastic 


Corrugated Metal Gaskets 
with Asbestos Lining 


The handy interconversion chart shown above may be 
useful to you. The hands show why Goetze No. 2 
Gaskets are setting new records on high temperature and 
high pressure service. 

Metal and Asbestos shaped into alternate walls that 
seal easily against the flanges with little pressure is the 
Goetze construction that insures long, dependable 
service. 

For more than 20 years power plants have found these 
resilient, compressible walls of asbestos and copper the 
reliable protection against leaks and fuel waste. 

Goetze No. 2 Elastic Gaskets make a close fit even on 
rough flanges and stay tight for the life of several 
ordinary gaskets. And they may be used over and over 
again. 

Made in all sizes and economical on any temperature 
and pressure service. 

You may try a Goetze Gasket for 90 days free. Write 
today, stating size you wish to try. There’s no cost nor 
obligation. 

The new 42:page Goetze Guide shows gaskets and 
packings for all services. Sent free on request. 


GOETZE GASKET & PACKING CO. 
“17 Allen Ave., New Brunswick, N. J. 


Effective 


and 
Simple! 


Dependable, enduring and 
economical service—that’s 
what you get when you 
install Metallo Gaskets and 
Valve Discs. They are 
made for all conditions. 
They make good in any 
plant, large or small. Try 
them on your’ most 
severe conditions of mod- 


ern high pressures and Specify 
temperatures. 


I . inf , 
,, meaning Miaiation | a Se? 
free Metallo Book No. 26. 

Free 90-day trial of any Gaskets 
request. and Discs 


Metallo Product given on 
METALLO GASKET CO. 


New Brunswick, N. J. 








F Severe 
Cases 


try “Flexitallic’ Gaskets 
free of charge and find 


Main Office and Works 
Camden, N. J. Reg. U. 8S. Pat. Off. 


68 : Gasket 


Phone: Hanover 0361 


, out how completely they 
end troubles. 4 ‘Cn 
“Flexitallic” Gasket Co. of / v4 








BE SURE tierra gna 
Sycamore IDE AL, Mlinois 


who standardize on ID 
periodically in the maintenance 
mutators and slip rings, Over 500,000 used. 


Longest lif 
FREE Non-pitting cutting surface 
TRIAL OFFER IDEAL —4 definition of excellence, not merely 


the name of a product. 











Ideal Commutator Dresser Co., 1033 Park Ave., Sycamore, Ill. 
Gentlemen: Please send me details of your free trial offer. 
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| Serbs no attention except oiling 
and is practically 
frictionless ”— 
that’s why repeat 
orders roll in trom 
all over the world! 

















































Double Seal Ring Assembly 
above for pumps on water, 
brine, gasoline or other 
liquids. Other types shown 
in free booklet. 


aan a Mechanical Device 







" that ends the use of packing is the Cooke Seal Ring, 


view of which is shown at right of signature and 
which is the secret of Cooke Seal Ring Assemblies. 


EAD the words from DENMARK 

—of one of the hundreds of users of 
Cooke Seal Rings in the letter at the left 
—how would you like such service as this 
on large and small rotary, centrifugal and 
vacuum pumps, compressors, refrigerat- 
ing machines, etc.? 

You can have it, too, without one cent 
of risk because we will furnish a Cooke 
Seal Ring assembly for any machine that 
has a rotary shaft and for any service— 
water, air, gases, acids, etc.—for 60 days’ 
free trial. 

Cooke Seal Rings are earning . their 
way in plants all-over the world. Once 
tried, there is such a great saving in 
power, leaks, trouble and shut downs 
that they are ordered and reordered 
again. 

Write for booklet now. From it select 
the assembly for the service you wish to 
try. Don’t put off the savings Cooke Seal 
Rings are effecting in other plants—and 
are bound to effect in your plant. 


COOKE SEAL RING 


(Geo. J. Cooke, President Cooke Cold Storage 
Co., Inventor and Sole Manufacturer, person- 
ally guarantees complete satisfaction.) 


28 N. Green St., Chicago, Illinois 
Personally Guaranteed by 


Leaxfoceke. 


Inventor 







COOKE SEAL RING 


“Ends Stuffing Box Troubles on Rotating Shafts” 








PLANT 
ENGINEERING 








December 15, 1926 








“Ohi a” 
Products 


Cylinder Grease 
Cup Grease 
Shafting Grease 
Auto Grease 
Journal Grease 
Mine Car Grease - 
Graphite Grease 


Mica Grease 


Fibre Grease 









Chain 


Ask about 
our spare time 
Agency Proposition. 


It won’t interfere with 
your regular work. 


The Ohio Grease Co. 


Dept. 20 


Loudonville, Ohio 













Bearing Grease 


Rope Grease 


Gear Grease 


Grease 


Gear Shield 








Wool Elastic Grease 
Wool Yarn Grease 
Wool Waste Grease 
Block Grease 
Cold Neck Grease 
Hot Neck Grease 








Industrial 
Lubricants 


of 


Superior 
Merit 


Write for Samples 


and Prices 














Loco Rod Grease 
Crank Pin Grease 
Motor Oil 
Engine Oil 
Turbine Oil 
Compressor Oil 
Ice Machine Oil 


Commutator 
Compound 










































scientific manufacturing 
We have had almost one hundred years of 









DIXON’S 


GRAPHITE PRODUCTS 


The best graphite procurable—the right graphite for each particular purpose— 
methods—these are the open secret of Dixon superiority 





is synonymous witb graphite. 
Dizon's Solid Belt Dressing. 
lengthens belt life. Stops 


or 

: flush off. 

Dizon's Ticonderoga Flake Graphite deal for ‘ 

— any Seago geo for coati 
ts. lor any purpose whe: 

superior graphite is desired. imate 





We publish an interesting booklet o} sO , ilase 
trated, containing much of value to Breed eae Accel 
world. Would you lite a copy? Ask for Book 96.KP 


Jersey City, N. J 





DOK 


v n i in fi ing and 
marketing graphite—and in this period the word “Dixon” has spread around 
the world. To thousands of exacting men in every line of industry that word 


A product that 
leather belts pliable and decidedly 
slipping instantly. 


Dizon's Waterproof Grease. Protects and tubri- 
i 
vo 
in fresh or salt water. Will not 


Dixon's Silica-Graphite Paint. For the protec: 
tion of metal surfaces against moisture, weter. 
ecid, alkali and other rust creating tT 


JOSEPH DIXON CRUCIBLE COMPANY 
Established 1827 





















































For Dependable 


Lubrication 


Power plant machinery functions 
better when lubricated with Albany 
Grease. Sold in cans and barrels— 
all consistencies. Never drips. 


Always look for the 
Albany Grease Trade Mark 


Your dealer can supply 
you. If not, write us. 


ADAM COOK’SSONS, Inc. 


6 Varick Street 
NEW YORK 

















The Keystone Lubricating 








Co. 


Executive Office and Works: Philadelphia, Pa. 

















WRIGHT-AUSTIN 


STEAM AND 


Cast in one piece, self- 

cleaning, requiring no 

maintenance. Complete 

Type “A” Steam line of all sizes and 
Separator types. 

Ask for Balletin No. 303 


WRIGHT-AUSTIN CO. 
321 W. Woodbridge St. 
DETROIT, MICH. 


OIL 


SEPARATORS 





Type “ s” Oil 
Separator 
(229) 
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| ‘question 





























N SELECTING oils and greases for your machinery, care should 

be taken to choose those which are best suited to the machinery 
in your plant. Lubricants should be selected according to the work 
they will have to do and the wear they will have to endure, just as 
the manufacturer of a machine uses steel in one place, cast iron in 
another and bronze in still another. 

Lubricants should not be chosen from the standpoint of viscosity alone. 
The suitability of the oil or grease to the running speed of the machine, the 
bearing preassure, and the heat under which the machine operates must also 
be considered. In some cases, where the lubricants are exposed to acid or 
salt water, special care must be taken to select oils or greases which will 
resist the action of these agents. 


Standard Oils and Greases 


are made in a wide variety of grades to meet the requirements of all machin- 
ery now used in the industrial world. For your own protection, it is advis- 
able for you to have the aid of the Standard Oil Company (Indiana) 
representative, who is competent to tell you which grades will give the 
best results under the conditions present in your plant. 


STANDARD OIL COMPANY 


(INDIANA) 
930 South Michigan Avenue Chicago, Illinois 
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“HUMAN” 


«FILTERS 


OIL 
Oiling Systems, Telescopic Oilers and Devices 
in all of these Hotels and Club in Chicago 








Sherman Hotel Steven’s Hotel (3,000 Rooms) (Largest in the World) Palmer Hotel (2268 Rooms) 
. Women’s Athletic Club (1700 Rooms) 


(Largest x4 - World) WONDER WHY THEY ALL PICKED THE NUGENT 
12. Ask the chief or consulting engineer or write to our nearest branch. 


Lubricating Engineers and Manufacturers of Oil Filters, Oiling Systems, Oil Filtering Systems, 
Oiling Devices, Telescopic Oilers, Compression Pipe Fittings (no threads), 


WM. W. NUGENT & CO., Inc., 411 N. Hermitage Ave.,. 
Chicago, Ill., U. S. A. 


BRANCHES: Established 1897 


Milwaukee, Wis. Shanghai, China Paris, France Honolulu, P. I. 
548 Milwaukee Ave., Cc. P. O. Box 448, 51 Boulevard Garibaldi, Honolulu Iron Works, 


Philadelphia, Pa. Waterbury, Conn. New Orleans, La. Pittsburgh, Pa. 
1025 Hamilton S8t., 911 Grandview Ave., 451 Howard St., 30th St. and Liberty Ave., 


London, England Dallas, Tex. Montreal,  agpad Canada Vancouver, B. C., Canada 
10-12 Broad St, Ave., 309 N. Market St., 120 Prince St., 1090 Nicola St., 
Bismarck Hotel (1600 Rooms) Sidney, N. S. W. Australia 273 George St. 








The “Manzel” Oil Pump 


tl exibility a 


lubricates. The rate of feed is auto- 
matically adjusted to meet the en- 
gine’s need at any speed. 


; : ‘ The “Manzel” Oil Pump 
Individual ac; justment- >. Tne capeen poses. a 
On ¢ ac, h plunge r Ups UlsMeCanna ‘eer é gg or more 


feeds, ratchet or rotary drive. 


Lubri 1ICAtons pen mils oiling anum- | | 3 _ Write for Catalog No. 424. 
her/bearings on one machineor , EF Menedl Brothers Co. 


ottseveral machines economucal- maf) 327 Babcock Street 
fy and positively froma centrally 30 Days’ Free Trial peste 
controlled uniF ~ 


letussolve- Gi ai ROCHESTER LUBRICATORS 


yourapphicahion me mt ; feed oil on compressors, en- 


problems ~ SAE L4 gines and pumps on steam, 
Showing how all 5 Drive ammonia or air service with 
worsing PCtSs Sey Lubricator practically no attention ex- 
built above reservoir ° 
cept refilling. Effect great 
Siena oil savings. - Write for Cata- 
regulation, ) i logue corp 


GREENE, TWEED & CO. 


109 Duane Street, New York 
Sole Manufacturers 
Factory at Newark, N. J. 


Canadian Agents: Darling Brothers, Ltd, 
120 Prince St., Montreal. English Agents 


First in the Field of Force-Feed Lubrication Jenkins Broa.. ote & “Great Queen Bt, 
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HAT’S what users say of 
the New Bundy Steam Trap. 
It’s a boiler return trap that fills 
every demand of. even the most 
modern high pressure operation. 

It has 36 years of experience 
in solving steam trap problems 
back of it and also the Bundy 
reputation for anticipation of 
steam trap needs. 

This trap has retained all of its 
time-tested features and added 
these valuable new ones: 


Simplified—Bowl, Pipes and EI- 
bows cast in one piece — four 
parts saved and screwed joints 
eliminated. 


Free Acting — Connecting Rod 
Links rock on knife edges—no 
pinions. Trunnion troubles are 
positively eliminated. 


BUNDY Steam Traps 


for every service 


Positive—Ball-bearing Lever still 
further insures its smooth per- 
fection of operation, and certain 
tilting action. 

Easily Adjusted — Valve Stem 
Attachment with no rigid con- 
nections, set screws or~ check 
nuts is another highly appre- 
ciated feature. 

Steam Tight—No packing trou- 
bles because of the ground joints 
and liquid coupling. 


Bundy Steam Trap Co. 
39 Elm St., Nashua, N. H. 


Write for free 
new Bundy Book 


“It’s the Best Bundy Trap ng 


The Mark of WY 


Trapping 
Service 


New Bundy 
Boiler Return 
Trap—a Coal 
Consumption 


Reducer 






























NICHOLSON Steam Specialties 





offer coast-to-coast service for your convenience 


1629 Ave. 


Super Trap, Piston- 
Operated 


tman, 
Bona Allen Bldg. 
BIRMINGHAM, ALA. 
oe ea Presta Co., 


BUFFALO, ae ¥, 
Henry ; Se Frey, 
418 Beard Ave. 


CHARLESTON, S. C. 


a MOINES, IOWA 


. Keiser, 
1600 Beaver Ave. 


DETROIT, MICH. 
Kilner-Mills Co. 
So. 3-266 General Motors Bldg. 


ay ae TEX. 
. Miller Eng’r’g Co. 


KANSAS CITY, MO. 
Hay & 


K. Moore & Co., W. Hay Co., 


4 Broad Street 
CHICAGO, 


CINCINNATI, OHIO 
C. Werner, 
Woodlawn Station 
CLEVELAND, OHIO 
Ashmead-Danks Co., 
7016 Euclid Ave. 


Vertical Horizontal 


Combined Separator and Trap 


The complete line of Nicholson Special- 
ties, adaptable to a wide range of special 
service conditions, is fully described in the 
32-page Nicholson Book. Write for a copy. 


ais Cherry St. 


ILL. MILWAUKEE, WIS. 
4933 N. Kedzie Ave. 


: M. K. 
O. R. McBride, 


Riley Power Equipm’t Co., 
Security Bldg. 


= ALA. 
K. Miller Eng’r’g Co. 


NEW ORLEANS, LA. 
A. K. Miller Eng’r’g Co., 
109 Tchoupitoulas St. 


“Nicholson” Expansion- 
. Steam *Trap 





me a YORK, 


MARK YOUR MAN ON THE LIST BELOW/ 


The nearest Nicholson man is ready to assist you immediately with the exact 
steam specialty that best meets your conditions. 


ATLANTA, GA. 
J. Whi 


Y. 


Gordon No. 
50 Tomeck Street 


J. enkins, 


a es gor eg PA. 


417 Mi, erson Bldg. 


PITTSBURGH, 


Andrews-Bradshaw Co., 


PA. 


F. Jones Bldg. 


SALT LAKE CITY, UTAH 


Harrison 
Atlas Block 


— ee CAL. 


0., 


Coll opy. 
Phd ldg. 


a OKLA. 
Ww. Vinson, 


10 National Bank of 
Commerce Bldg. 


MONTREAL, 


UE. 


Lytle Engineering Co., 


404 St. James 


120 Oregon St., 


St. 








“Nicholson” Welded 


Steel Float for 
steam pressures to 
1000 


W. H. Nicholson & Co. 


Wilkes-Barre, Pa. 
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Steam traps are remembered to the — 
extent that they can be forgotten. 


That accounts for the large per- 
centageof Armstrong repeat custom- 
ers. Their first Armstrong was con- 
spicuous for its complete lack of 

- trouble—no wire drawing and valve 
scoring, no air binding, no steam 
waste, no clogging. 


The patented principle of the Arm- 
strong—the inverted submerged 
bucket principle is responsible for 
its extreme simplicity, its small con- 
venient size, its moderate first cost 
and freedom from repairs. 


Let us send you a complete catalog 





PPE 12-15 Gray 
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—— this moving part mever needs 
adjustment. The Johns-Manville 
Steam Trap has nothing that can get out 
of order or that requires periodic atten- 
tion. Its action is as simple as its design. 
Install a few of ‘‘the simplest steam traps 
made” and cut the loss on your steam 
lines—and maintenance charges, too. 
JOHNS-MANVILLE Inc. 
292 Madison Ave., at 41st Street, New York City 


Branches in all large cities 
For Canada: Canadian Johns-Manville Co., Ltd., Toronto 


- JOHNS-MANVILLE 


Steam Trap 
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A Message to 
Manufacturers of Steam-Using 
Equipment 





To Manufacturers of 


Turbines Steam Meters Valves 
Engines Superheaters Fittings 
Pumps Engine Stops’ Traps 
Compressors Regulators Packing 











When you guarantee your product, make your guarantee contingent upon 
the use of Steam that conforms to Standard Specifications (which is free 


from boiler water or dust). 

Then you will have the advantage of working under definite, controlled con- 
ditions; all uncertainty will be banished. 

The use of Standard Specification Steam means entire immunity from all the 
erosion, fouling, and clogging commonly met with in plants using “commer- 
cially” dry, or uncleaned Steam. Standard Steam, only, will permit your 
product to function exactly as contemplated by your designers. 

The saving to the USERS of your apparatus will in a few short months re- 
‘pay the cost of making the change to Standard Specification Steam. The 
advantage to YOU is obvious. 


Send the coupon for a copy of The Standard Specifications 
for Clean and Dry Steam 


531 Fourth'Ave, 


Andrews-Bradshaw Company Pitsborsn’ Ps 


Assures the Continuous 
” Delivery of Standard 
Specification Steam 


Andrews-Bradshaw Co., 531 Fourth Ave., Pittsburgh, Pa. 


sts Please send a copy of “Standard Specifications for Clean 
See Our Exhibit and Dey Selena” 








Booths Nos. 189-190 Name of company 
Chicago Power 
Show 


Name of individual 














Address 
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month for coal. 


a survey. 


lected were without any traps. 


ing to $7,500.00 a month. 


days. 


Sarco. 


effected. 


anaaaaaaar 
YUUUU UU UUY 


” 


gation? 


HAMMAN 





pon. 


SARCO CO., Inc. 


Boston 


Buffalo Cleveland 


Peacock Bros., Ltd., Montreal 


SARCO 





It was. costing a 
large manufacturer an 
average of $22,500.00 a 
One of our 
Engineers was called in to make 
He found here and 
there a large steam trap, while some 
steam lines where condensation col- 


On our recommendation, all the 
inefficient old traps were scrapped 
and 257 Sarco Steam Traps installed. 
The result was a coal saving amount- 


The coal the Sarco Steam Traps 
saved paid for the traps in seven 


This is a shining example of the 
huge savings constantly being made 
by trapping steam lines with the 
Even in small plants almost 
unbelievable savings are frequently 


How do you know that you could 
not effect big savings 
unless you investigate? 
Isn’t it worth looking 
into, when you can do 
so without cost or obli- 


Write us to have 
one of our Engi- 
neers call; or sim- 
ply mail the cou- 


183 Madison Ave., New York City 


Chicago Detroit 
Philadelphia 


STEAM 
) TRAP 
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SARCO CO., INC. 
183 Madison Ave., New York. 


(Please have one of your Engineers examine the trapping conditions 
in our plant and make recommendations without any cost to us. 


Send Booklet No. B-281. 


J 
i 
SSSSCSSE eee ease ee 





Office and warehouse 
of Hibbard, Spencer, 
Bartlett & Co., Chi- 
cago; Graham, An- 


Whi te, Architects ; 
Mehring & Hanson, 
Contractors; in which 
A-Jacks Damper 
Regulator was speci- 
fied, 














Review of the Year 
shows leading plants use 


A-JACKS 
Damper Regulators 


We can tell but little of the story of the service 
A-Jacks, Damper Regulators are giving in the pro- 
gressive plants of the country. 

Here are a few of the advantages of the A-Jacks 
which have won orders and re-orders from all parts 
of the country: 


Maintains automatic control of position of damper 
within 1-lb. variation in steam pressure; insures 
graduated action—which is adjustable to meet any 
range of operating conditions; requires no auxiliary 
water supply—direct steam operation; with the 
National Balanced Control Valve gives dependable, 
graduated control of stoker and fan engines; elim- 
inates human attention. Pays for itself in a few 
weeks in fuel saved. 


Orders and repeat orders are proof of the leader- 
ship of A-Jacks Damper Regulators. Further infor- 
mation on request. 


National Regulator Co., 2301 Knox Ave., Chicago, III. 


A few of the Con- 
cerns who spe- 
cified A-JACKS 
Damper Regula- 
tors: 


Union League Club, 
Chicago. 

Morton Hotel, Grand 
Rapids, Mich, 

Wrigley Bldg. 

Beil Bidg., Chicago. 

Wiebolt & Co. Dept, 


tore 
Federal Reserve 


Peoples Gas Bldg., 
Chicago. 


Straus Bldg. 
Marshall Field & Co. 
Bldg. 


London Guarantee & 
Accident Bldg. 

U. 8. Steel Corp. 

General Motors Co. 

Campbell Soup Co. 

Brunswick-Balke- 
Collender. 

Exide Batteries 

Continental Bolt & 


Nut Co, 
Fisher Body Co, 
Continental Can Co, 
American Smelting 
& Refining Co. 
Standard Qil Co. 
Coca Cola Co. 
Elgin Watch Co. 
“a -y! Hh & 
Wire 
Western Piectrie Co. 
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"og MARK —a 
the Trade Mark 


* back of many 
devices used 
in notable 


plants such as 


SEAL BEACH 


= eat, Los Angeles, Cal. 


—— 


“UNISEAT” BOILER FEED 
PUMP GOVERNOR 


is one of the “R-K” Regulating Devices that have 
been giving efficient service in many plants. Other 
devices include Damper Regulators, Differential 
Pressure Regulators, Fan Engine and Stoker Con- 
trol, Adjustable Chronometer Valves, etc. For 
air, water, draft and other services. 


Send for bulletins. 


«3 RUGGLES-KLINGEMANN 1 MFG © 


Manutact 2 MAIN OFFICE and WORKS BostonOfice. 
Peal CorurotE gupene R-K Building Salem Mass NevlonOtiee\QCortland 






In a Class by Itself 


because of its simplicity, accessibility and the service 
it gives, is what engineers say of 


r__ Class “E”’ 


Pump 
Governor 


Better find out about this, and others of the Durable 
Line of 









Squires Steam Specialties 
Described in Catalogue E-11. 
Sent upon request. 

The C. E. Squires Company 
East 40th St. and Kelley Ave. 

Cleveland, Ohio 





Trade Mark 
eg. U. S. Pat. 
ffice 


R 








gone 


TRADE MARK 
REGISTERED 


Equips Plants with 


Exhaust Heads 
Steam Traps 
Pressure Regulators 


Pump Governors 
Reducing Valves 


Back Pressure 


Valves Liquid Level Con- 
Exhaust Relief eee 

Valves Boiler Compound 

, Feeders 
Air Traps 


Grease Traps and 


Float Valves other specialties. 


Forty-six years ago The Fisher Governor 
Co., Inc., placed its first pump governor on 
the market. Today, Fisher Automatic Spe- 
cialties of many kinds, types and sizes built 
for the severest of requirements serve and 
save in the plants of leading concerns. 


The Fisher Governor Co., Inc. 
689 Fisher Bldg., Marshalltown, Ia. 











VALVE MAKERS FOR OVER FIFTY YEARS 






and test 
it by hand 


You can 
see it work 


Chicago 
Power Show 
Space 45 


The Davis Pressure Regulator is distinctive in 
its design and its operation. It provides auto- 
, matic reduction of boiler pressure to the cor- 
rect service pressures for heating, auxiliaries, 
process uses of steam, etc., and does this by 
simple, reliable principle of operation. 
Pressure is balanced by weight, and there are 
no springs, diaphragm, packing, or other details 
to cause trouble. The counterweighted lever 
makes the action of the Davis Regulator vis- 
ible, and it may be tested by hand at any time. 
Close regulation is consistently maintained. 


Send for the Davis catalogue and get the de- 
tailed description. 
DAVIS VALVE 
(STEAM SAVERS SINCE 1875 Ss 


SPECIALTIE 


G.M. DAVIS REGULATOR CO., 429 Milwaukee Avenue, Chicago, Ill. 
PPE 12-15 Gray 
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You Should Know DART Unions 


The more you know about Dart Unions, the 
better you like them. We couldn’t tell you in 
a month of Sundays so much about Dart Union 
Service as one Dart Union will demonstrate 
right in your own plant. 
worth your while to send for the Dart Catalog 
“T.” It’s full of information for the power plant 
But get the Sample Dart Union, too. 
Try it out at a troublesome joint—and watch 
its record. 


E. M. Dart Manufacturing Co. 
Providence, Rhode Island 


The Fairbanks Co., New York, and at all branches. 
Dart Union Co., Ltd., Toronto, Canada. 


a \ 





of the Dart” 


man. 


Sales Agents: 
Canadian Factory: 


This 31-Page 
Catalog “TI” and 


Note the double seat Sample Union 
at the “Heart Mailed Free 
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A Pressure Regulator 
SPRINGS 


WITHOUT < STUFFINGBOXES 
WEIGHTS | 


Will solve your problems accurately 
and simply 
The MERCON Regulator Co. 


53 W. Jackson Blvd., CHICAGO, ILL. 
































“LET LOCKE REGULATE” 


your troubles in Engine and Boiler Rooms 

The Locke Hydraulic Automatic Damper Regulator was in- 
vented by Mr. N. C. Locke at a time when damper regulation 
was chiefly by hand and, at best, at a variation of 10 to 15 
lbs. steam pressure, 

The Locke Regulator makes it possible to automatically 
regulate from one to twenty dampers, from the smallest to 
the heaviest, at a variation of steam pressure of one pound 
or less. A Lecke Regulator is as essential as coal or oil in 
the up-to-date power plant. It will work equally as good 
where coal or oil is used to make steam. 

SOME LOCKE STEAM SPECIALTIES: 
Atmospheric Relief Valves Non-Return Stop Check Valves 





Back Pressure Valves Paper Drying Regulators 
Balanced Valves Automatic Safety Shut-off 
Combination Pressure Regu- Valves 
tors Steam Separa' 
Damper Regulators Open Float Traps 
Boiler Feed Pump Governors Water Seal Traps 
Engine Stops Vacuum Breaker Valves 
“New Era” Reducing Valves Water Regu 
Exhaust Rellef Valves Vacuum Pump Regulators 
LOCKE REGULATOR CO., 176 North St., Salem, Mass. 
Stedm Doctors since 187! 


39 Cortlandt St., N. Y. 643 Washington Bivd., Chicago 




















The POWERS REGULATOR CO., 2769 Greenview Ave., Chicago. 
Gentlemen: 
I shall be glad to receive a copy of your book SHOP and OFFICE 
TEMPERATURES. 
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Nevertheless, it is 


This book is not sim- 
ply a catalog. It con- 
tains an abundance of 
evidence and testimony 
which shows the amaz- 
ing economies obtained 
with Automatic Control 
of Temperature in of- 
fices and workrooms. 
It shows how Powers 
-. Control y 
age America’s leading firms has reduced fuel 
consumption 15 to 48 per cent; and how 
me the output of workers can be increased, and the 
quality of their work improved; and other profitable 
advantages. gs 
For limited distribution only— 
—among plant owners, chief engineers and other 
executives interested in eliminati 
creasing the profits of their company. 
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Another Year of Leadership 






OUTSTANDING INSTALLATIONS 

























~puring 1925 
Kearny | $ttion or yersey OUTSTANDING INSTALLATIONS 
Crawford Poe Station of : During 1 9 2 6 





Angeles Gas & Electric Co. 


East River Station of New York Edison Co. 


es of Public New 36th Street Station of New York Steam 
Vader Go. of Calorade Company 
~~ 
esusrlingten _Suation of a. Richmond Station of Philadelphia Electric 
ouisiane -mpany ® 
+r 


Company 
Weone of st JGevice 


Gould Street Station of Cons. Gas Electric 
Co. of fete in. Light & Power Co. of Baltimore 
Big, Sieur, SBtectne ag Extension at Hudson Avenue Station of 
~~ Brooklyn Edison Co. 
Holtwood Station of Peng 


sylvania ye & Power 





Extension at Boston Elevated Railway Co 
Cleveland Municipal Lighting Co. 
Detroit Municipal Lighting Co. 


Harbor Point Station of Utica Gas & Electric 
Company 


Balls Ford Station of Des Moines Electric 
Light Co. 


Pieway Station of Columbus Railway Power 
& Light Co. 











Each year, a new group of the most prominent central stations is added to the 
list of leaders who select Coprs Feed Water Regulators. 


Each year the Copes- 
equipped ranks are enlarged by thousands of lesser central stations and large and 


small industrial installations. Now, on more than 27,000 boilers Cores Regula- 
tors are controlling the feed water input with safety, accuracy and economy. 


Write for Booklet “B” 


NORTHERN EQUIPMENT CO., 165 Grove Drive, Erie, Pa. 


Branch Plants in Canada, England, France, Germany, Austria and Italy 
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A review of the year shows 


rapid advances in the use of 
Type “S” Differential Valves 


They maintain constant pressure 


differential in feed water regulation 


on high pressures when used ahead 
of any make of regulator 


ODERN boiler plant operation is turning to 
M “S-C” Regulators and Type “S” Differential 
Valves to best meet the new conditions and more 
difficult services of high pressures and the requirements 
of latest designs of boilers. 


Pioneers in Feed Water Regulation, in which field 
we have been serving power plants for 30 years, “S-C” 
inevitably developed the regulating equipment now used 
in high pressure central stations and industrial plants 
such as these listed at the right. 


Type “S” Valve, as used in a recent test at Crawford 
Ave. Station with “S-C” Regulators, also may be used 
ahead of ALL OTHER MAKES of regulators to main- 
tain desired constant excess over drum pressure at feed 
water regulator valve. | 


Consult our engineers freely on automatic boiler feed 
regulation at any pressure from 1,200 lb. down and for 
any size of boilers. They have proved their economy, 
durability. and reliability in thousands of installations. 


THE “S-C” REGULATOR MFG. CO. 


Mechanical Regulation Engineers 


Fostoria, Ohio See us at Booth 35, 
Chicago Power Show. 


: 
‘SC Regulating Valves, 


Drainage Controls, Pump 


Governors and Feed Water Regulators 



























m= | 
Type “S” Differential Valve 


is super-sensitive and has these distinctive 
features: 

No packed stems; no friction; excess pres- 
sure adjustment over long range; positive 
bypass; tight seating; scientifically de- 
signed diaphragm; entire unit made under 
one roof, not a job lot assembly unit; can 
be installed at any point and in any posi- 
tion; very heavy special diaphragm. 

This. valve will not hunt like a_ liquid 
weighted valve due to pulsations in lines. 


What System of 
FEED WATER REGULATION 


is selected by Leading 
Industries ? 


A few of the thousands of users: 


Crawford Ave. Station, 600 Ib. 
All “S-C” Regulators and Type “‘S” Differ- 
ential Valves for fourth unit. 

FORDSON PLANT ‘ 
formerly River Rouge, where “S-C” Feed 
Water Regulator and Type “S” Differential 
Valve were selected for boiler recently re- 
modelled to operate at 633% of rating in- 
stead of 250% to 300% as before. 

Edgar Station, 1200 Ib. 

Philo Station, 600 Ib. 
“S-C” Feed Water Regulators, Boiler Feed 
Pump Governors, Pump Pressure Relief 
Valves, and High Pressure Drainage Con- 
trols. Sargent & Lundy, Engineers. 

Twin Branch Station, 600 Ib. 

“S-C” Feed Water Regulators, Boiler Feed 
Pump Governors, Pump Pressure Relief 
Valves, and High Pressure Drainage Con- 
trols, and Type ‘‘S” Differential Valves. 
Sargent & Lundy, Engineers. 

Columbia Station, 600 Ib. 
Hell Gate Station 
Sherman Creek Station 
Stanton Station, 750 Ib. 
Solvay Process, 750 Ib. 
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GOLDEN-ANDERSON 
Pat. Automatic Cushioned 
Water Float 
1, Automatically Maintain Uniform Water 
Levels in Tanks, Standpipes, etc. 
2. Instantly Adjusted to Operate Quickly 


Valves 


or Slowly. 

3. Floats Swivel 
to any Angle— 
Most Satisfac- 
tory Float 
Valves Known. 
4. No Metal-to- 
Metal Seats — 
No Water Ham- 
mer or Shock, 

5. Cushioned by 
Water and Air. 


GOLDEN-ANDERSON 
Patent Automatic High and 
Low Pressure Steam Traps 
1. The first new departure 
in steam trap design in 


years. e 
2. 50 to 100% greater 
capacity than _ other 
traps of similar size. 
3. Full area through 
discharge valve. 

xtra Heavy 
Throughout — Very 
Durable — Will last a 
liftime — and Always 


Work. 
5. Furnished Semi-Steel 


GOLDEN -ANDERSON 


Pat. Cushioned Combined 
Throttle and Automatic 
Engine Stop Valves 


Auto- 


1. Operate 3 ways: 
or by 


matically, by Hand, 
Electric Switch. 

2. Prevent Fly - wheel 
Explosions. - 

3. “Double Corliss” 
Cushioned—No Pound- 
ing or Sticking. 

4. Contain No Tight 
Fitting Parts. 

5. Furnished in Angle 
and Globe Patterns for 
an or Low Pressures. 


4” to 24” and Cast Steel for Superheat. 6. “Always Ready for Service.” 


Take the dread word ‘‘Danger’’ 
out of your mind and the minds 
of your men with 


GOLDEN - ANDERSON 


No Pat. Automatic Double-Cushioned Triple- 


Acting and Plain Non-Return Valves 


6. Can be closed by hand like ordinary 
stop valve, and arranged with “‘com- 
bination feature’? to open valve like 
regular gate and globe valve. 























GOLDEN-ANDERSON 


Patent Automatic Cush- 
ioned Controlling 
Float Valves 


Golden - Anderson 


Pat. 
Cushioned 
Automatic 

Controlling 
Altitude 
Valves 


. They carry a constant water 
level in feed water heaters 
by perfectly controlling the 
flow of make-up water. 


. Operated by protected en- 
closed copper float. 
Freez - 


ing . Automatically cut out the boiler the 
‘ instant that a tube ruptures or other 
in internal break occurs. 

Winter . Automatically cut off the steam flow 
from every boiler the instant that a . The only valves that can be tested 
steam pipe breaks. in service from boiler room floor. 


Wy reesnencren gy A mga the pressure . Double Corliss Dash Pot that cush- 
. Automatically cut in a boiler, mak- ee — clones. 
ing accidents due to inaccurate . Cannot pound, spin, stick or chatter. j 
steam gauge impossible. . By disconnecting pilot valve, the 
. Positively prevent back flow of triple acting style can be changed 
steam into a cold boiler. into plain non-return. 
Angle 
or 
‘No Shutdown ‘No Explosion 4 Straight- 
when a tube when a pipe has J al way 
ruptures.” bursts.”” ‘ ; ] 
4500 Ordered 
Double Extra 
' x 


by the Steel Industry Heavy Valves 


3. Cushioned by both air and 
water. 


. Operate without hammering, 
sticking or chattering. No 
metal-to-metal seats. 


1. Automatically Maintain 
Uniform Water Levels in 
Tanks, Standpipes, Reser- 
voirs, etc. 


. For High 


able. 


. No Floats 
or Fix- 
tures used. 





. No Water 
Hammer 
or Shocks, 

Sizes 1 in. to 24 in. 





Sizes to 24” 





No freezing. 

















Elbow, Angle 
and Globe 





GOLDEN-ANDERSON GOLDEN-ANDERSON 


Pat. Automatic Cushioned . a] Pat. Automatic Cushioned 
Steam Pressure Reducing Water Pressure Regulating 
Valves Tat & Valves 
. Maintain a constant re- ; 1. Maintain & constant re- 
duced pressure: 4 5 F = ae 

. Thoroughly cushioned. : side. 
. No hammering, chattering . . Perfectly Cushioned by 
or sticking. , es pend and or. ‘o metal- 
. No auxiliary valves or : metal ‘se: 
sual by- panes to clog up. S ; The bea, "alves made for 
. No wire drawing. low pressure whi 
. Only one adjustment from } iampiien is continuous. 
the outside. ; 4 Operate quickly or 
. Double extra heavy -—,, —— 
throughout — practically : a oy oOo 
or sticking. Sizes to 24 


; 
indestructible. “Hosts of in. 
References” 











GOLDEN -ANDERSON 


Pat. Cushioned Electric 
Water Service Valves 


1. Give instant control of water 
distribution from pumping 
station in case of fire. 

. Open or close by electricity 

_ from distant points—a.c, or 
c - Also close by 
and. 


GOLDEN -ANDERSON , 
Pat. Automatic 
Double Cushioned 
Check Valves 


. Especially adap- 
ted for Water 
Service. 

. For High or 
Low Pressure. 

. Thoroughly 
Cushioned. No 
Chattering, 
Hammering, or 
Sticking. 

. Globe or An- 
gle = up 
to 241 

. Especially 
adapted for hy- 
draulic elevator 
service. 


Golden-Anderson Valve Specialty Co., 1287 Fulton Bldg., Pittsburgh, Pa. 


Double Extra Heavy 
Cast Steel Valves — 


These are especially adapted to 





super steam pressures and high 

. No waste of electricity. 
Current is on only few 
seconds, 

. Cushioned in opening and 
closing. 

. No water hammer, shock, 
sticking, surging or chat- 
tering. 


superheat in modern central 


station service. 


Valves with an absolute guarantee. . 
Sizes to 24” 
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MODERN BOILER SAFEGUARDS 














Model “WRT” 


Sizes and prices on request. 





Lonergan 


“BOE” Type Gauge 


Our latest and sturdiest design in 
pressure gauges. Entire mechan- 
ism fully enclosed in dust and 


moisture-proof case. The im- 
proved gauge socket is built to 
stand roughest service. ‘‘B.O.E.” 
Type Gauge is our best assur- 
ance for eliminating the nuisance 
of taking down gauges, losing 
parts-and breaking glass, Write 
for folder showing design. 


Model “QC” 
Water Gauge 


Built for 200 to 500 lb. pressure, 
the chain pull instantly closes it 
from a distance when gauge 
Complete with 
12 feet of 


glass breaks. 
Rods, Glass and 
Chain. 


Water Gauge— tainty. 
Model ‘‘QC” 


Specify it to make 
safety and long service a cer- 





g~onersan> 





Pop Safety Valve 
Model “WRT” for 


Fire Tube and Return Tubular Boilers 
and “BOE” Type Gauge 


LL Lonergan Boiler, Steam 

and Gas Engine Safety De- 
vices are built to meet—and ex- 
ceed—every legal requirement. 
Pop Safety Valve Model “WRT” 
conforms to the recently revised 
A.S.M.E. Boiler Code. But we 
built it better than required. 


Building better than necessary 
accounts for the world-wide use 
of Lonergan Devices. Their de- 
pendability and economy is as- 
sured, always, by the 54-year ex- 
perience of this organization. 


Model “WRT” Pop Safety 
Valve is the essential dependable 
safeguard to boilers and men— 
the latest development in our 
line. 

Consider its advantages: great- 
er strength without overweight; 


J. E. LONERGAN CO., 


Established 1872 


































high lift, ample discharge; posi- 
tive opening and gradual closing 
with minimum blowdown. Base 
outlet. Taken apart while on the 
boiler. Powerful cam lifting de- 
vice set in any direction. Out- 
side adjustment of blowdown 
ring. Load on spring equalized 
by ball joints on top and bottom 
spring steps. 


High grade, high temperature 
resisting steel springs. The finest 
metals for the purpose to give 
least wear and corrosion. 


Write to us about your require- 
ments. Our service engineers will 
answer promptly without charge. 
Booklets on any Lonergan De- 
vice, or complete catalogue No. 
300, sent on request. 


213 Race Street 
Philadelphia, Pa. 


Lonergan Safety 


Steam Devices 


Pop Safety Valves; Relief 
Valves; Gauges for Steam, Air, 
Vacuum, Temperature, Water, 
Altitude, Ammonia, Test; Gauge 
Boards; Clocks and Counters; 
Gauge Cocks; Steam Gauge 
Syphons; Oil Cups; Oil Pumps; 
Grease Cups; Multiple Oilers; 
Oil Gauges; Water Gauges; 
Whistles; Gauge Glass Cutters. 
Write us in what you are in- 
terested. 
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Drawing from life 
of a portion of the 
big testing room 
at the Mason 
shops. 





If Jim Says They’re Right 
They ARE Right 


Not an occasional “one 
out of fifty” but every 
Mason Regulator must 


pass a series of exacting 
tests for accuracy and de- 
pendability under the eagle 
eye of Jim, the Mason 
testing engineer. 


No matter what the type 
or size of pressure regu- 
lator, you may be sure 
when you specify Mason 
that its ability to meet the 
most exacting conditions 
of service it will be put to 
in your plant, has been 
thoroughly test-proved. 


That’s one reason why so 
many engineers have 
standardized on Mason 
Regulators throughout. 


Our staff of experienced 
pressure control engineers 
is at your service. May 


we send you Catalog, in- 
stallation blue prints or 
other information? 


Zi 


Masontest- 
proved regula- 
tors include: 
Reducing Valves 
Pump Pressure 
Regulators 


Boiler Feed Line 
Regulators 


Damper’ Regula- 


tors 


Fan Engine Reg- 
ulators 


Pump Speed Gov- 
ernors 


Vacuum Regula- 
tors 


Balanced Valves 


Strainers. 





MASON REGULATOR CO. 




















: 1.8 ' 
Saami tases aie 


SIMPLEX 
METERS 


F Measure Boiler Feed, 
roe Condensate, Make-Up, 
or etc. 

Simple in construction. 
Accurate over a wide 
i range with provision 
od to check their opera- 
ae : tion and adjustment 
aL while in service. 


prey 





















Interesting data will 
be mailed on request. 











SIMPLEX VALVE ~»METER CO 


6751 Upland Street, Philadelphia 















Know the Truth 


about how much coal is used in your plant, and 
whether or not more economy could be practiced. 


om LORs METERS 


give you the exact facts and 
furnish you an accurate rec- 
ord of the amount used 
each ~~ under each 
boiler. it any under- 
feed stoker having an 
accessible revolving 
shaft. 


Write for literature. 


C. J. Mfg. Co. 


3427 N. Fifth Street 
Philadelphia, Pa. 











Boston, Mass. 
San Francisco Office, 606 Howard Street 








BACHARACH 
MANOMETERS — UPRIGHT 


For forced drafts and condensers. The read- 
ings are plain and easily made; the figures of 
the scale are visible from almost any angle. All 
Bacharach Manometers have adjustments for 
the reading scale. A slight turn of the knob 
of the adjuster <i the scale and adjusts the. 
zero. Bulletin 1 


Bacharach Industrial Instrument Co. 
7006 Bennett St. Pittsburgh, Pa. 
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More Money? 
es! but how: 9 


Read the stories of hundreds of men just like yourself 
‘who have worked up to better jobs, with more respon- 
sibility and bigger money, through the help given them 
by The Hays Institute in their course in Fuel and Com- 
bustion Engineering. If you are ambitious to do better 
for yourself, let Hays help you do better by your job. 
Results are sure to come. Hundreds like you are suc- 
ceeding now through our help 
who never thought they had a 
chance before. 
Send for this book today, and learn 
more of the details of this opportunity. 
Who knows but that this little book 
may be the direct means of helping 
ne push ahead. It’s Free and will 
mailed at once upon receipt of your 
name and address. Send for it now— 
today. = 
The Hays Institute 


1412 So. Michigan Ave. 
Chicago, Ill. 


It’s YOURS 
FREE 



















The RICHARDSON 
Weigh Larry 


FOR THE MODERN POWER PLANT 
BUILT TO SUIT PLANT CONDITIONS 


Used by 


Public Service Gas 
& Electric Com- 
pany of New Jer- 
sey 

E. I. DuPont de 
Nemours Com- 
pany 

Manhattan Rubber 
Company 

International Motor 

ompany 

Newburyport Gas 
& Electric Com- 
pany, Massachu- 
setts 


The entire larry is built by engineers of 35 years’ 
experience in the art of Weighing. 

Each larry built to meet individual needs. 

Install a RICHARDSON and obtain the essential 
records of coal consumed and prove your own 
efficiency. 


RICHARDSON SCALE COMPANY 


Clifton, New Jersey 


Chi New York 
oae° Wichita Omaha 





Pittsburgh 
Minneapolis 



























Upon the 


COCHRANE 
FLOW METER 


It is fully guaranteed 


Delicate parts have been avoided. 


The actuating member is a substantial 
U-tube supported on a knife edge. 


There is no stuffing box. 

The integrator is exceedingly simple 
and does not interfere with the deflec- 
tion of the balance. 

The user can quickly verify the accu- 
racy of his Recorder, as a calibrating 
weight is supplied with each in- 
strument. 

Errors due to improper location or in- 
sertion of the pressure pipes are 
eliminated. 


See our exhibit at the Chicago Power Show, 
Booths Nos. 446 and 447. 


Catalog H-1247 mailed on request 


COCHRANE CORPORATION 


3144 North 17th St., Philadelphia, Pa. 


HEATERS SOFTENERS FILTERS 
VALVES DRAINERS TRAPS 
DEAERATORS SEPARATORS 


METERS 
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of Coal that Is Burned 


There is no way of knowing 
how much you burn per boiler 
horsepower unless you accurately 
weigh all the coal consumed by 
each particular stoker. 


There is no way of determin- 
ing which boiler unit is the most 
extravagant with fuel unless you 
weigh the coal delivered to each 
individual unit and carefully 
compute the results. 


The S-A Weigh Larry fulfills 
these requirements of accurately 
weighing the coal and also is used 
for distributing from any gate 
under a suspended storage bunker 
to any stoker magazine. 


In new power plants or in old 
boiler rooms the weigh larry can 
be profitably included as an ac- 
tual necessity. 


BUY A WEIGH 
LARRY 


Ask an S-A engineer 
for our estimate 


Stephens-Adamson Mfg. Co. 


Plants: Aurora, Illinois; Los Angeles, California 
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A 6" VENTURI BOILER 
FEED METERS 
IN THE PLANT OF A 
‘WELL-KNOWN 
LOCOMOTIVE WORKS. 





CONCRETE UPSTREAM 
CONE OF THE LARGEST 
METER IN THE WORLD- 
CATSKILL AQUEDUCT 
SUPPLY TO 
NEW YORK CITY. 


in industrial processes. 


New York Edison Co. 

Brooklyn Edison Co. 

Cleveland Elec. Illuminat- 
ing Co. 

Ohio River Power Co. 

Southern California Edi- 
son Co. 

American Gas * Elec. Co. 








VENTURI PUMP TESTING PLANT OF 
PROMINENT PUMP MANUFACTURER, 






The accurate measurement of nearly all flowing 
fluids, “from hydrogen to quicksilver,” is now pos- 
sible with The Venturi Meter. 


Large and small plants throughout the world are 
now benefiting daily through the sure guidance of 
the Venturi in the economic generation of power or 


Detailed advertisement becomes unnecessary when 
such concerns as these use the Venturi extensively: 


The Venturi might do great things for YOUR plant. 
Helpful bulletins are yours for the asking. 


BUILDERS IRON FOUNDRY 


PROVIDENCE, R. I. 


” The 
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DuPont.Co. 

Detroit Edison Co. 
The Viscose Co. 
Procter & Gamble Co. 
Standard Oil Co. 
Solvay Process Co. 
Illinois Steel Co. 
American Ice Co. 
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EVERY POWER PLANT ENGINEER will find something of real interest 
and value in this new 36-page Booklet descriptive of the Bailey Boiler Meter. 
It contains data of practical everyday use including numerous installation 
views and drawings, showing the application of metering equipment which 
will be productive of the most economical boiler operation. 


Bailey Boiler Meters record Steam Flow, Air Flow, Flue Gas Temperature 
and Rate of Coal Feed, thereby providing all of the essential information. for 
establishing and maintaining the best operating efficiency. The most impor- 
tant losses in the generation of steam can be instantly determined from the 
chart records and faulty conditions can be rectified as soon as they occur. For 
further details write for your copy of Bulletin 43. 


AILEY METER CO. 
2013 E46“ST. CLEVELAND, OHIO. 
Bailey Meter COUN Ltd. ——— Montreal, Q@nad: 
Industrial Combustion Engineers Ltd | 
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instrument. 

















ciple. Indicating, 


20 other features. 


No. 20. 
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Every one electric. Every one rugged, 
Can be connected or discon- 
nected to or from any point at a turn of a_ ment. 
switch. Recorders may be in office, indica- 


The only flow meter operating 
on the “inductance bridge”’ prin- 


Signalling, Controlling Models. 
Circular or strip chart recorders. 




















Cut shows popular “Boiler Front” 
type Brown Electric Cog Meter. 
12-inch, illuminated dial. 
models, indicating, recording, 
controlling, signalling. Advanced 
thermol - conductivity principle. 


Get Catalog No. 33. 


The ‘“‘BIG THREE’? in Power 
Plant Management 


Write for data. 











Brown Continuous Strip Chart 
Recorder. Supplied as a Pyrom- 
eter, Thermometer, CO2 Meter, 
Flow Meter, Pressure Gauge, or 
Tachometer. Single-Record, 
Duplex-Record, Multiple-Record 
or Duplex Multiple Record 
models. Automatic controlling 
or signalling types if desired. 
Ideal for standardization of in- 
struments on central control 


board. 





THE BROWN. INSTRUMENT COMPANY 
4460 Wayne Avenue 
Philadelphia, Pa., U. S. A. 


District offices located at New York, Boston, 
Pittsburgh, Columbus, Cleveland, Detroit, Chi- 
cago, Indianapolis, Birmingham, St. Louis, 
Tulsa, Houston, El Paso, Los Angeles, San 
Francisco, Denver, Salt Lake City, Montreal. 


RT 


for Power Plant Management 





Flow Meter, CO. Meter 
Flue-Gas Pyrometer 


tors in boiler room. Practically no distance 


accurate, dependable. Every one a BROWN limit. An ideal line for centralized control 
—the modern principle of efficient manage- 







~ BROWN ELECTRIC PYROMETER J 
maearber erent 


DEGREES FAHRENHENT 


Indicating pyrometer for measur- 
ing flue-gas temperature. Can 
be supplied with double scale to 
show %COz also. Indicating, 
recording, signalling, controlling. 


Get Catalog No. 15. 





Other Brown 
Power Plant 
Instruments 


Draft Gauges 
Boiler Water Level Gauges 
Resistance Thermometers 


Pressure Gauges 


“To Measure is to 
Economize™Pasco/ 
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Records and 
Indicates Pressure, 
Liquid Level, Tempera- 
ture, Mechanical Mo- 
tion, etc, over long 
distances. 


Visit our Booth 300 


Chicago Power Show 
February 15 to 19 


Accurate Indications and 

records at any required 
distance make oper- 
ation as simple as if 
close by. 


This Bristol’s system is centralizing rec- 
ords of water level for Water Works and 
Hydro-Electric plants; of temperature 
for Central Heating plants; of gas-pres- 
sure in mains for Controlling Stations 
as well as records of all kinds for large 
industrial and power plants. 


Transmitter 











RC Seg ee 





TRADE MARK 


BRISTOL’S 


REG. VU, S, PAT. OF FICE. 


Long Distance Electric 
Transmitting and Record- 
ing System 


HUNDREDS of users have written of 
the savings obtained by this sys- 
tem. Here’s what some say: 
“We are pleased to inform you that 
the Long-Distance Liquid Level Re- 











SOS? A a A aaa Ie eS 


Consult our engineers on the application 
of this system to your problems and the 


ine 6a: Ginid tell ended tes states economies that may be obtained with it. 


saving of fuel, due to the fact that we 
never carry any more pressure at the 
plant than is necessary.” 

“We can certainly recommend these 


cording Gauge is giving us the very 
best of satisfaction in its operation, and 
gives the very information sought at 
the time of its purchase.” 

“The installation has been very satis- 
factory and is quite accurate.” 

“This system has been of good serv- 


instruments to any of your customers, 
and if you would care to have them 
write us, we would be glad to tell them 
of their operation here.” 

“These chart records at our gen- 
erating stations, we feel, are absolutely 
indispensable.” 


BRISTOL S SINSTRUMENTS 
Branch Offices: 


Chicago Detroit 
Denver New York 


San Francisco 


Birmingham Philadelphia 
Boston Pittsburgh St. Louis 














For Every Process There Is 


ONE BEST Temperature 


For Every Temperature Application 
There Is ONE BEST Instrument 


brief mention we shi adly ae) you an 
prustrated es —_ space! reference to 


AGLIABL 


CO: 


Recorders 


may be placed in the Chief 
Engineer’s office, while 
Auxiliary CO2 Indicators 
guide the Fireman. 

Flue Gas Temperature 
may be recorded on the 
same chart with the COg 
if desired. 


TROUBLE-PROOF 
INEXPENSIVE 

APEX CO2 METER SIMPLE 
which actuates  re- 


corder and indicator. Send for Bulletins 








Softeners & Filters 


Tron practi Cea Filtration 
sro 
The 


utit Company 


AAO Fourth Ave NewYork 








| No Chemical Solutions 





UEHLING INSTRUMENT CO. 
12 Vesper St., Paterson, N. J. 
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For Maintenance 
Efficiency ~ 





A= you using Weston Model 155 for 
quick precise measurements, for locat- 
ing power leaks, for equalizing circuit 
loads, for correcting low voltage condi- 
tions, for general maintenance of electri- 
Cal equipment? @ This Weston Model 
has these uses—a truly versatile model 
design for the hardest use, yet accurate 
and dependable over extremely long 
periods. Q This model is provided as 
A. C. Voltmeters. Ammeters and 
Milliammeters. They are light in 
weight and easily portable. There 
may easily be uses of Weston equip- 
ment already in your possession to 
which you have not applied it. 
@ Our staff is eager to be of assist- 
tance in this way and will be 
glad to answer queries with re- 
gard to it promptly. 


WESTON ELECTRICAL INSTRUMENT 
CORPORATION 


138 Weston Avenue, Newark, N. J.. 


Se WESTON | 


Pioneers since 1888 
























Indicating 

Recording 

Controlling 
on 

squemtnris Relief 


Boiler Room Tempera- 
ture 


wu) 
Calorimeter Test 
Condensers 


Economizers 

Feed Water Pressure 
Coal Pile 

Flue Gas Temperatures 
Furnace Fires 
Heating Systems 

Hot Water Tanks 
Humidity of Boiler 


Outside Temperature 

Recording Boiler Pres- 
sure Gauges 

Saturated Steam Lines 

Superheated Steam 
Lines 










temperature 
instruments 


at Hunlock 
Creek Plant 


NITIAL capacity of this 
I new station of the Luzerne 

County Gas & Electric 
Corporation at Hunlock 
Creek, Pa., is 20,000 kw. and 
the present building provides 
for 20,000 kw. more, with 
plans for development of 
190,000 kw. on the present 
site. 

By reference to the leading 
article in the Oct. 1, 1926, is- 
sue of Power Plant Engineer- 
ing, you will note the careful 
planning of this station for” 
capital investment in relation 
to thermal efficiency. 

As with many other leading 
power plants where tempera- 
ture is so vital a part of the 
problem, Tycos indicating 
thermometers were selected 
for their dependable, rugged 
construction and maintained 
accuracy. 

Have the Tycos book on in- 
struments for Steam Power 
Plants at your finger tips. 
Promptly sent on application. 


Kaylor Instrument Companies 
ROCHESTER, N. Y., U. S. A. 


CANADIAN PLANT 
TYCOS BUILDING 
TORONTO - 
MANUFACTURING DISTRIBUTORS 
IN GREAT BRITAIN 






















SHORT & MASON, LTD., 
LONDON 












TYCOS, 

the SIXTH 
SENSE of 
Industry 
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Less 
Trouble 
for 
YOU 


The Blackburn-Smith. Feed Water Filter and 
Grease Extractor prevents troubles due to oil de- 
posits in the Boiler, saves coal and water by making 
it safe to use hot returns, drips, etc., and is so easy 
to clean, and so dependable, that some day you'll be 
sorry you didn’t install it years ago. 


Write for “Feed Water Filtration” and other Filter 
and Strainer literature. 


The Blackburn-Smith Corporation 
29 W. 45th St., New York : 


Blackburn- 
Se Smith 


"Erotects boilers by F ILTERS 
STRAINERS 








STRAINER 
Protects pumps, 
condensers, etc., by 


feed water and oil 
from condensation. 




















Tried for 40 years 


—and never 
found wanting 


Surely the 1,500,000 Penberthy In- 
jectors that have made good are 
positive proof that Penberthy In- 
jectors will make good in your plant. 
In fact, no one thinks of “trying” 


PENBERTHY 
MRED? Automatic 
ear, Injectors 
“Safeguard” 


Automatic 
Water Gage 


Penberthy Injectors are them- 
is as noted for reliability and 


the automatic protection it gives selves the highest type of boiler in- 
as the injector itself. Write. surance. is ; 


Just put them on your boilers and 
end all danger of shutdowns and 
low water levels. 


Carried by all jobbers. You should 
know the entire line of Penberthy 
Products for power plants. Write 
for illustrated literature. 


Penberthy Injector Co. 
1238 Holden Ave., 
Detroit, Mich. 


Established 1886 
Canadian Plant New York Office 
Windsor, Ont. 71 Beekman St. 














To Improve Plant Service 


Specify BURT 
Filters, Ventilators, 


Exhaust Heads 


UR large manufacturing facilities and 

35 years’ experience in serving the 
central station and industrial plant field 
enable us to give prompt, economical, 
money-saving service on all problems of 
ventilation, oil filtering and exhaust dis- 
posals. 


‘Write for special leaflets on any of our 
products—complete in types, sizes, metals 
and finishes to meet every need. We will 
gladly advise on your problems. 


THE BURT MANUFACTURING CO. 
44 E. South St., Akron, Ohio, U. S. A. 
Pioneer Oil Filter Manufacturers 


The Canadian Fairbanks-Morse Co., Ltd., Montreal, Sole Representa- 
tives for Burt Oil Filters and Burt Exhaust Heads for Canada. 


George W. Reed & Co., Ltd., Montreal, Sole Manufacturers of Burt 
Ventilators for Canada. 





DIAMOND 


Automatic - Valved 


SOOT-BLOWERS 


will save ONE CARLOAD OF 
COAL OUT OF EVERY SIX- 
TEEN IN YOUR PLANT. 


Write for Bulletin 215 


Diamond Power Specialty Corporation 
Detroit Michigan 














A Careful Study 


of your feed water will be made by 
our specialists and the right Hawk- 
Eye Compound recommended for 
your use without obligation. 


Don’t have high fuel bills and less 
steaming capacity in your plant be- 
cause of scale in your boilers when HAWK EYE 
a one-pound piece of Hawk-Eye a . 
day will keep a 100-hp. boiler clean. 
_ Write us fully. No cost or obliga- COMPOUNDS 
tion. 

“ee 

Hawk-Eye Compound Co. Accept No 


oe Substitutes” 
Blue Island, Illinois 
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perfection 

with this 
“PBH” Water 
Gauge Adapter! _ 


Applied to any water column, or 
direct to boiler or tank, this 
Adapter makes the water level 
most easy to see. Put it on the ne adapter is 
gauges in your plant—the results shown above with 


are surprising. 2. Be Qeick 


* . G . 
Built for high and low pres- pa ogy = 


sures. Safety and service secured. ent Applied For. 


Write for bulletins on this and 
other “PBH” Service Specialties. 


The Paul B. Huyette Co., Inc. 
5 South 18th Street, Suite 3 
Philadelphia, Pa. 

New York Office: 149 Broadway 









<aCKEs— 


Water Gauge 
Illuminator 


This device is being 
used in some of the larg- 
est plants in the country. 
. It protects your lamps 
when gauge glass breaks. 

Water line is mag- 
nified, assuring a correct 
reading. 

Suitable for 60-watt 
lamp, furnished with wa- 
terproof socket and con- 
nection for %” conduit. 

Write for bulletin No. 
200 on all our specialties. 


O. C. KECKLEY CO. 
565 Washington Blvd. 
Chicago, II. 














Wat 'S, Tr 
— 
Every known type of water softening 


and filtering system to meet any 
need efficiently and economically 


wWM.B. ma Pa FE ESONSG. 


CHICAGO PITTSBURGH NEW YORK 
| 10) CB. BP OD 22 OB lelOP: 




















PAIGE-JONES 
WATER SOFTENING 
and FILTRATION 
Upward Flow Zeolite Water Softeners 

Lime Soda Water Softeners 
Pressure Sand Filters 
FFF Boiler Feed Water Treatments 
Household Water Softeners 

Write for Bulletins 


PAIGE & JONES CHEMICAL CO. Inc. 


General Sales Office. Technical Dept. @ Works. Hammonv- INDIANA 
Executive Ofices» 461 FourtH Ave. New YorK °* Offces in Principal Cities 

















“VASTINE 
Furnace Fire Observers 


“open the eyes” of men 
to the true conditions! 


Without heat and glare, operators look into the 
furnace in comfort and note accurately con- 
ditions of fuel bed and flame with Vastine 
Observers, saving fuel and insuring better con- 
ditions. Write 


VASTINE SALES CORPORATION 
201 W. Harrison St., Chicago, Illinois 
Manufactured by Vastine Engineering Products Corp. 
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CNT 


for every type 
of boiler 





What an Engineering Difference 
this feature makes: 


This graph shows the action of 
steam from that type of blower 
in which the valve opens after 
the rotation of the element has 
begun.° Fully one-half of the 
arc blown is used opening and 
closing the valve. This results 
in low pressure during these 
periods, and therefore insuffi- 
cient cleaning. 


This second graph shows what 
happens when the attempt is 
made to bring the ordinary 
valve in the head blower (of 
graph above) up to required ef- 
ficiency within 180° cleaning arc. 
Note the valve must open and 
nm “ close at 45° beyond the full arc, 
eBAVERCOMP4, { i resulting in a 25% loss of steam. 
: ads 

* 908 “ The opposite graph clearly illus- 
trates the BAYER PRINCIPLE 
— in which the Bayer Valve 
opens wide, with full blowing 
force, a moment before the ele- 
ment begins to revolve, and 
closes the instant the element 
has ceased to rotate— giving a 
full-arc cleaning efficiency with- 
out loss of steam. 





Model “K-2” 
Balanced Valve-in-Head 


Consulting and Chief Engineers 


—recognize the Engineering Correctness and Advantages of this Principle and its 
embodiment in the Bayer Superior Design. That is why they are including the 
Bayer Balanced-Valve-in-Head, together with the Bayer Non-Warping, Air-Cooled 


Element in their specifications. 


All Bayer Soot-Blowers and Equipment are exclu- 
sively the Invention and Development of Bayer 
Specialized Engineers, and are protected by Patents 
Granted or Pending. : 


Write for “Type-S” Catalog 


There's a BAYER THE BAYER COMPANY Representative ta yest 


Blower for every type 
; territory 


of Boiler 4060 Park Avenue, ST. LOUIS, U.S. A. 


a 
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pe 50 TS Soria eR mR uri Se cy cee 


A radical advance in Trap Design. 
No wire-drawing. No steam leakage. 


THE TRAP WHICH IS ALWAYS 


TIGHT CLOSED or WIDE OPEN 





You will admit this after reading Bulletin No. 33. 
We offer you a 60-day trial of this trap, at our expense. 


Let us send you Bulletin No. 33 today. 

























Roto 4” Heavy Duty Air-Driven Tube Cleaner 
Scale Is a Very Efficient Insulator 
THE ROTO COMPANY, Sussex Ave. and Newark St. NEWARK, N. J. 











Chase the Soot and Save Repairs by Using 


-PILLEY’S 


Combination Flue Brush and Scraper 


Fe fee es teek SAEs semaine he Sms end ene end 

leaves the tudes shining like 

da: SUM & eae 00 een. One turn of the handle 

— the scraper so that it will —, enter the Pr nagnd 

A turn in the ne direction expands it to full size 

that it comes in direct aang gg * 

pumeee Reta 6h Che Gust and the See wie eam cues 

it out, leaving the tube perfectly 

Pilley’s y gpremnge ation Flue Brush je — not only saves 

repairs, it saves Coal, also. 

Tar tse aunts fame. 8 tain wo 0 baie Price, $1.00 
per diameter inch. Your Jobber Sells Them. 


Pilley Packing & Flue Brush Mfg. Co. 


611 S. Third St. 71 Fulton St. 
St. Louis, Mo. New York, N. Y. 








You can try it out on 
ome boiler and if you 
don’t like it, return 
it. Write for it today. 


General 


Specialty Co. 
70 Carroll St., 
Buffalo, N. Y. 


Get the TORPEDO 
for fire tube boilers 


It cleans the _ tubes 
thoroughly and does not 
injure them. Operated 
by air or steam. 











Marion Equipment 


Soot Blowers for water tube boilers; for fire 
tube boilers; Hand Fired Stokers; Marion 
Scottdale Grates; Marion Interlocking 
Grates; Marion Rocking and Dumping 
Grates; Keystone Rocking and Dumping 
Grates; Portable Kiln Goatees Forced Draft 
Blowers; Boiler Fronts, etc.; Coal Mining 
Equipment; Coal Crushers, Coal and Coke 
Handling Machinery; Gas and Oil Engines. 


Marion Machine, Foundry & 
Supply Company 


Box 400, Marion, Indiana 














VULCAN Diagonal 
Method of Blowing 


takes advantage of the diag- 
onals formed by the tubes, in 
the staggered tube type of 
boilers, through which clean- 
ing jets of steam can pass, 
scrubbing along the tubes 
clear to the bottom row, but 
never directly against them. 

Special bulletins describing 
Vulcans for various types of 
boilers will be gladly sent on 
request. 


Vulcan Soot Cleaner Co. 
Vulcan Bldg., Dubois, Pa. 
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EL i 


SCAGONDA 
Nikge)yy-wale 
VALVES 


There is nothing imaginative in this 
episode. It has happened scores of 
times. “Pipe line ruptured, but the 
valve closed promptly. No damage” 
—or “water hammer opened up pipe 
line to turbine. Automatic valves on 
all boilers shut immediately.” 


Prevention is the best form of safety 
insurance. It is practised by all plants 
that have installed Elliott-Lagonda 
When excessive volumes 
of steam start through 


Automatic Valves. 
the valve, in either direc- 
tion, it operates imme- 
diately. The movement of 
the counterweighted arm, 
adjusted for normal steam 
flow, is the only visible 
indication of grave dam- 

age averted. 


‘PRODUCTS } 
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The 19th Annual Textbook and Reference 
Number of POWER PLANT ENGINEERING 


will be the January 1, 1927, 
Specialized Number on : 


N ITS constant endeavor to give helpful serv- 

ice to its readers, Power Plant Engineering 
will publish on January 1, 1927, its Annual 
Specialized Reference and Textbook’ Number. 


These Annual January Ist Numbers have 
attained a height of usefulness that has caused 
many engineers. to voluntarily write us that a 
single one of these numbers is worth the price 
of their entire year’s subscription for 24 num- 
bers. 

In the next regular issue you receive, you 
will be presented with more than 100 pages of 
editorial text, data and illustrations that will 
bring the whole subject of ‘‘Power Plant De- 
velopment’’ up to date and into the future as 
far as it is now indicated. 


It will be a complete textbook of the most 
authoritative information on the subject and 
will excel in its comprehensive treatment of 
power plant development. 


Power plant authorities of the highest stand- 
ing have given the best of their thought and 
experience to its contents. Expense without 
stint has been given by its publishers to gather- 
ing the material and presenting it in a clear and 
useful form. 

Manufacturers will show every type of ma- 
chinery, equipment and supplies in the advertis- 
ing pages of this Number. 


What an opportunity this Textbook and 
Reference Number will present to power plant 
men to increase the authoritativeness of their 
opinions, to help them to better their positions 
and to assume a new measure of leadership 
among their fellows and in the economics of the 
nation ! 





Printing on the January 1, 1927, “Power Plant Development” 





In past years orders for extra copies of 
these January 1st Specialized Numbers have 
been received from consulting and designing 
engineers who are responsible for improvements 
in plants, and for the machinery, equipment and 
supplies used in them, as well as from many 
power companies for the use of their different 
department heads. 


Years after date of publication urgent re- 
quests are received from subscribers for copies 
of these Annual Specialized Numbers to replace 
copies that have been accidentally lost from 
their files. 


Offers of cash premiums rarely bring forth 
back copies to fill these requests, as they are 
evidently highly prized by every recipient and 
usually each edition is exhausted soon after pub- 
lication. 


To avoid disappointment it is suggested that 
you see that your annual subscription is entered 
and extra copies ordered at once so that a suffi- 
ciently large edition may be printed. All regu- 
lar subscribers will receive it as a part of their 
yearly subscriptions. 


The annual subscription to Power Plant 
Engineering, 24 issues, including the January 
1 Specialized Number, is $2.00 a year. Extra 
copies of the January 1 Number on ‘‘Power 
Plant Development’’ are 50 cents each, postage 
prepaid. 


Send remittances and orders for both annual 
subscriptions and extra copies direct to the 'Tech- 
nical Publishing Company, 53 West Jackson 
Blvd., Chicago. 


Number commences on December 16, after which time the 
edition cannot be enlarged. Therefore we urge you to consider 
your requirements for executives or special reference use and 
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Order Extra Copies at Once 
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Machinery, Equipment and Supplies Used In 
The Production and Transmission of Power 


Under the heading of each product listed will be found the names of the manufac- 
turers of that product. The index to advertisers, next to the back cover, gives 
the page numbers on which the manufacturers’ descriptive advertisements appear. 








AIR COMPRESSORS 
Allen & Billmyre Co., Inc., New 


York, 

Allis-Chalmers Mfg. Co., Mil- 
waukee, is. 

Bethlehem Shipbuilding Corp., 
Bethlehem, Pa. 

Binks Spray Equip. Co., Chi- 


. Co., Indianapolis. 
De Laval Steam Turbine Co., 
Trenton, N. 
Gardner Governor Co., The, 
Quincy, Ill. 
Ingersoll-Rand Co., New York. 
Murray Iron Works Co., Bur- 
lington, Iowa. 
Nordberg Mfg. Co., Milwaukee. 
Worthington Pump & Machin- 
ery Corp., New York, N. Y. 
Yeomans Bros. Co., Chicago. 
AIR FILTERS 
Allen & Billmyre Co., Inc., New 
York. 
Cooling Tower Co., The, 
New York, 
AIR WASHERS. 
Buffalo Forge Co., Buffalo, N. Y. 
Cooling Tower Co., Inc., The, 
New York. 
New York Blower Co., Chicago. 
em HIGH AND LOW 


TER. 
Hills-McCanna Co., Chicago. 
Huyette Co., Inc., The Paul B., 
Philadelphia. 
Northern Equipment i Erie. 
Wright-Austin Co., Detr 


ARCHES, BOILER AND. “COM 
BUSTI 


ON. 

Betson Plastic Fire Brick Co., 
Inc., Rome, Ze 

Brady Conveyors Corp., Chicago. 

Burke Engineering Co., Hol- 


land, Mich. 
H., Chicago. 


Detrick ‘Co., M. 

Harbison - Walker Refractories 
a. 
A., Indian- 


& Henry Co., Troy, 


Obermayer Co., The 8., Chicago. 
Plibrico Jointless Firebrick Co., 
Chicago, Ill. 

Queen’s Run Refractories Co., 
Inc., Lock Haven, Pa. 
Quigley Furnace Specialtes Co., 

Inc., New York. 
Walsh Fire Clay Products Co., 
St. Louis, 0. 
ASH BIN GATES AND DOORS. 
Allen-Sherman-Hoff Co., The, 
Philadelphia, Pa. 
Chi- 


Brady Conveyors Corp., 
cago. 
Conveyors Corp. of Amer., Chi- 
Pitts- 
urgn. 
ASH HANDLING SYSTEMS. 
Allen-Sherman-Hoff Co., 


Philadelphia, Pa. 
y Conveyors Corp., 


Inc., 


cago. 
Hagan Co., George J., 


The, 

Chi- 
cago. 

Conveyors Corp. of America, 
Chicago, Ill. 

Detrick Co., M. H., Chicago. 

Hagan Co., George J., Pitts- 
burgh. 

Link-Belt Company, Chicago. 
Stearns Conveyor Co., The, 
Cleveland, Ohio. ° 
Stephens-Adamson Mfg. Co., 

Aurora, Ill. 
Webster Mfg. Co., The, Chicago. 
H TANKS, 
Conveyors Corp. of 
Chicago. 
Hagan Co., 


America, 


George J., Pitts- 


urgh. 
BABBITT METAL. 
Magnolia Metal Co., New York. 
BAROMETERS, . 
Taylor Inst. Co.’s, 
BEARING METAL. 
Magnolia Metal Co., New York. 
BEARINGS. 
National Tube Co., Pittsburgh. 
BELT CONVEYORS. 
Jeffrey Mfg. Co., The, Colum- 
bus, O. 
The, 


Conveyor Co., 
Cleveland, Ohio. 
Mfg. Co., 


Stephens - — 
Webster Mfg. Co., The, Chicago. 


Rochester, 


Aurora. 


BELT DRESSING. 
Dixon Crucible Co., Jos., Jersey 


City, N. J. 
Standard Oil Co. (Indiana), 
Chicago, Il 
Stephenson Mfg. Co., Albany. 
BELT DRIVES 
Smidth & Co., Inc., F. L., New 


BELTING. 

Goodyear Tire & = Co., 
Inc., The, Akron, O. 

New York — ee P’k’g Co., 
New 

Pioneer Rubber Mills, San Fran- 
cisco, Calif. 

SS city Rubber Co., Phila- 


United ‘States Rubber Co., New 
or es a 
BELTING, SILENT CHAIN. 
—_ Beit Co., Chicago, Ill. 
Morse Chain Ser t Ithaca, N. Y. 


BLOWERS, FAN FURNACE. 
Air Preheater Corp., The, New 


ork, 

Buffalo Forge Co., Buffalo, 

Coppus 3g laa Corp., Wor- 
cester, 

De Laval Steam Turbine Co., 
Trenton, N. J. 

Ingersoll-Rand Co., New York. 

New York Blower Co., Chicago. 

Terry Steam land Co., Hart- 


ford, om 
Win g Mfg. a J., New York. 
BLOWERS, FORCED DRAFT. 
New York Blower Co., Chicago. 
Sturtevant Co. B. F., Hyde 
Park, Mass. 
BLOWERS, PORTABLE. 
Allen & Billmyre Co., Inc., New 
York. 
Buffalo Steam Pump Co., Buf- 
alo, N. Y. 
Sturtevant Co. B. F., Hyde 
Park, ass. 
Marion Mach., Fdry. & Supply 
Co. arion, Ind. 
Pilley Pke. & Flue “eng Mfg. 


‘o., St. Louis, 
Vulcan Soot Cleaner’ Co., Du 


ois, Pa. 
Webster, Howard J., Philadel- 


phia, Pa. 
BLOWERS, PULVERIZED COAL. 
Buffalo Forge Co., Buffalo, 


& Koerting Co., Phila- 


.. The, St. Louis, Mo. 
Diamond Power Spec. Corp., De- 
troit, Mich. 
Marion Mach., Fdry. & Supply 
Co.. Marion, Ind. 


LOWERS, TURBINE. 
Aiea. & Diamyre Co., Inc., New 


ork. 
Moore Steam Turbine Corp., 
Wellsville, N. Y. 
Wing Mfg. Co., L. J., New York. 
BOILER BAFFLES. 
Betson Plastic Fire Brick Co., 
Rome, N. 
Engineer Co.. The, New York, 
uaert. © Henry Co., Troy, 


Quigley Furnace Specialties Co., 
Inc., New York. 

BOILER CAP CLEANE 

ome Mfg. Co., 


0. 
BOILER CASING. 
Walsh & Weidner Boiler Co., 
The, Chattanooga, Tenn. 
BOILER COMPOUND. 
Botfield Refractories Co., Phila- 
delphia, Pa. 
Dearborn Chemical Co., Chi- 
cago. 
Hawk-Eye Compound Co., Blue 
Island, 
McLeod & Henry Co., 


Paige & Jones Chemical Co., 
Inc., New York. 

BOILER COMPOUND FEEDERS. 
Hills-McCanna Co., Chicago, IIl. 
ILER FEED WATER, PURI- 

FYING APPARA' 


Springfield, 


Troy, 


Griscom-Russell Co., New York. 

Paige & Jones Chemical Co., 
Inc., New York. 

Permutit Co., New York, N. Y. 

Scaife & Sons Co. Wm. B., 
Pittsburgh. 


BOILER FRONTS. 
ee & Henry Co., 


BOILER MOUNTINGS. 
Lunkenheimer Co.. Cincinnati. 
BOILER SEAM PROT. 
National Boiler Protector Co., 
eerie, Ohio. 
BOILE: CEMENT. 
eee wag ag Fire Brick Co., 


ome, N. Y. 

Botfield Refractories Co., Phila- 
delphia, Pa. 

Harbison - Walker Refractories 
ae Pittsburgh, Pa. 

Huyette Co., Inc., The Paul B., 
Philadelphia. 

Insulating Products Corp., New 
ork, N. Y. 

Obermayer Co., The §8., Chi- 
cago. 

Plibrico Jointless Firebrick Co., 
Chicago, Ill. 

Queen’s Run Refractories Co., 
Inc., Lock Haven, Pa. 
Quigley Furnace ee Co., 

Inc., New York. 
Walsh Fire Clay Products Co., 


Troy, 


GS. 
7: —. Fire Brick Co., 


In Rom 
Botfield’ Rethacterios Co., Phila- 
delphia, Pa. 
Harbison - Walker 
Co., Pittsburgh, Pa. 
——- & Henry Co., Troy, 


Obermayer Co., The S., Chi- 


cago, 

Plibrico Jointless Firebrick Co., 
Chicago, Ill. 

Queen’s Run pea ag gg Co., 
Inc., Lock Haven, 

Quigley "Furnace Specialties Co., 
Inc., New Yor 

bene & Weidner Boiler Co., 

he, Chattanooga, Tenn. 
Walsh Fire a Products ‘Co., 


St. Louis, 
Webster, ena J., Philadel- 


Refractories 


BOILER TUBE. ‘CLEANERS. 
General Spec. Co., Buffalo, N. Y. 
a Mfg. Co., Springfield, 


Liberty “Mts. og Pittsburgh. 
Pierce Co., The Wm. B., Buf- 


N. Y.. 
i ane Hartford, Conn. 


Babcock & Wilcox Tube Co., 
The, Beaver Falls, Pa. 

nee "8 ag Co., Inc., Beth- 

em 

meray iron Works Co., Bur- 
lington. Iowa. 

National Tube Co., Pittsburgh. 

Reading Iron Co., Reading, Pa. 

wx? ene & Iron Co., Chi- 


BOILER * WALL COATINGS. 
Botfield Refractories Co., Phila- 
delphia, Pa. 
aK od Ne) “pasted Corp., New 


BOILERS. 

Ames Iron Works, Quween. N. Y. 

Babcock & Wilcox Co., Ze 

Badenhausen Corp., ‘Govavielte 
Heights, Pa. 

Casey- Helges Co., The, Chat- 
tanooga, Tenn 

Connelly Boiler "Cen The D., 
Cleveland, O. 

Edge oe Iron Co., Edge Moor, 


Heine. 'Botler Co., St. Louis. 

Kingsford Fdry. & Mach. Wks., 
Oswego, N. W, 

Ladd Water Tube Boiler Co., 
Pittsburgh, Pa. 

Murray Iron er Co., Bur- 
lington, Iow 

Nuway Boiler & Engineering 


0., Chicago. 
Springfield Boiler Co., 
field, Til. 
Union Iron Wks., Erie, Pa. 
Vilter Mfg. Co., Milwaukee. 
Walsh & Weidner Boiler Co., 


The, Chattanooga, Tenn. 
vor Howard J., Philadel- 


phia, Pa. 
Wickes Boiler Co., peer. Ww. 
BOOKS AND SCHOOL! 
Hays Institute, The, Pitti, Til. 


Spring- 


BREECHINGS. 
Littleford Bros., Cincinnati, O. 
BRUSHES, DYNAMO AND 
MOTOR. 


Calebaugh Self-Lubricating Car- 
bon Co., Inc., Philadelphia. 
oe ‘Crucible Co., Jos., Jersey 


BRUSHES, GRAPHITE 
~~. Crucible Co., Jos., Jersey 


BRUSHES, WIRE. 
Pilley Pkg. & Flue Brush Mfg. 
Co., St. Louis, Mo. 
BUCKET ELEVATORS. 
Jeffrey Mfg. Co., The, 


bus, O. 
Link-Belt Company, Chicago. 
Webster Mfg. Co., The, Chicago. 
BUCKETS, COAL -— “_? 
e, 


Colum - 


Jeffrey Mfg. Co., Colum- 
bus, O. 
CAR DUMPERS. 

Wellman - Seaver - Morgan Co., 
The, Cleveland. Ohio. 
CARRIERS, PIVOTED BUCKET. 
Jeffrey Mfg. Co., The, Colum- 


jus, OU. 
wie 3 Mfg. Co., The, Chi- 


CASTINGS. 
Bethlehem Steel Co., Inc., Beth- 


lehem, Pa. 
— - Lehigh Co., 


a. 
Hills-McCanna Co., Chicago. 
Neemes Fadry. Inc., Troy, N. 

CEMENT, ASBESTOS. 

New York Belting & P’k’g. Co., 
New York. 

CEMENT, FURNACE. 
ee ca ge Fire Brick Co., 
Botfield Rubcabthetes Co., Phila- 

delphia, Pa. 
Harbison - Walker 

Co., Pittsburgh. 
Insulating Products Corp., New 


York, N. Y. 
McLeod & Henry Co., Troy, 


N. -Y. 
Plibrico Jointless Firebrick Co., 
Chicago, i 
Queen’s Run pecostns Co., 
Inc., Lock Have a. 
Quigley "Furnace Specialties Co., 
Inc., New 
Walsh Fire Clay. Products Co., 
St. Louis, Mo. 
CEMENT GUNS. 
a. Co., Allen- 
town, Pa. 
CEMENT, HIGH TEMPERA- 
TURE. 


Botfield Refractoriés Co., Phila- 
delphia, Pa. 

Harbison - Walker Refractories 
Co., Pittsburgh, Pa. 

Insulating Products Corp., New 
York, N. Y. 

Johns-Manville, Inc., New York. 

a, & Henry Co., Troy, 


ouaegie Co., The 8S., Chicago. 
Plibrico Jointiess Firebrick Co., 
Chicago, IIl. 
Quigley Furnace Specialties Co., 
Inc., New York. 
CEMENT, INSULATING. 
Insulating Products Corp., New 
York, N. Y. 
Walsh Fire Clay Products Co., 
am Louis, Mo. 
CEMEN . 
Mfg. Co., 


Fullerton, 


Refractories 


Inc., 


caaashtine Jersey 


City, N. J 


CH. WH 5 

Babbitt Steam Specialty Co., 

New Bedford, Mass. 

CHAINS, DRIVE. 

Link-Belt Company, Chicago. 

Morse Chain Co., Ithaca, N. Y. 
CHIMNEYS. 

American Chimney Corp., New 


ork. 
nner Boiler Co., Spring- 


CIRCUIT BREAKERS. 
Cutter Co., The, Philadelphia. 
CLEANERS, BOILER TUBE. 
General Specialty Co., The, 


uffalo, N. Y. 

— Mfg. Co., Springfield, 
io. 

Liberty Mfg. Co., Pittsburgh, 


Pierce Co., The Wm. B., Buffalo. 
Roto Co., The, Hartford, Conn. 
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Smooth-On Clamp on a threaded 
fitting. 


Smooth-On Clamp on a_ flanged 
joint. No interference with bolts 
or nuts. Note small space occu- 
pied by the clamp. 
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excuse for that leak! ” 








(\ SMOOTH-ON No. 1 in a 


SMOOTH-ON CLAMP 


will stop it in a hurry —and you don’t 
have to take the line down 








T’S not like the old days when a Ff : — 
lot of joints had to be broken ; -eaay 
and reassembled to “get” the bad 2) 




















one. : — 
To stop any new or chronic leak 
at pipe threads, merely put a Method of tamping in Smooth-On 
Smooth-On Clamp around the with the tool furnished for the 
purpose. 


pipe, shove and tighten it against 

the coupling, and tamp Smooth- 

On No. 1 against and into the leak. Expansion of the Smooth-On in harden- 
ing will do the rest. You can finish the whole job quickly and it is done for 
good. By good, we mean good in every sense of the word—a thoroughly 
tight joint that holds on iron, steel, brass or copper pipe, at any temperature 
and pressure, and for the life of the line. Under extreme temperature changes, 
the hardened Smooth-On expands and contracts in unison with the surround- 
ing metal, so the seal remains solid and powerful. If you want to be ready 
for emergencies, your store room should always contain a few pounds of 
Smooth-On No. 1 and at least one Smooth-On Clamp for every pipe size 
in the plant. 


Smooth-On No. 1 comes in 1 and 5-lb. cans and Smooth-On Clamps in 
all pipe sizes from 1 to 12-in. If your dealer can’t supply you, write direct 
to us. 


SMOOTH-ON = SMOOTH-ON MFG. CO., 


HANDBOOK > Dept. 31, 570 Communipaw Ave., Jersey City, N. J. = 
= Please send copy of the Smooth-On Handbook, 20th Edition. : 

FREE : ; : 

if you mail this : Name aT Pee eR Tee TEU CT ORRERE ALE LULLED VIET : 
coupon IN, oe 0 5 5s cE MUER IE ANE de OTE soos esacerDvdbevteess CIES tannees 2 
a RR RET RS IEE SO eA EES RDN MR 





MOOTHO 
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CLEANING COMPOUND. 
Dearborn Chemical Co., Chi- 
cago, Ill. 
COAL AND = cand 


Allen-Sherman-Hoff Co., The, 
Philadelphia, Pa. 

Brady Conveyors Corp., Chicago. 

Conveyors Corp. of America, 
Chicago, Ill. 

Detrick Co., M. H., Chicago. 

Fairbanks, "Morse & Co., Chi- 


cago. 
Hagan Co., George J., Pitts- 
urgh. 
—- Mfg. Co., The, Colum- 


us, 
Link-Belt Co., Chica: 
Stearns The, 


Stephens - Adamson Mfg. Co., 
Aurora, Ill. 
Webster Mfg. Co., The, Chicago. 
COAL BUNKERS, CAST IRON, 
ATENARY. 
Allen-Sherman-Hoff Co., The, 
ee Pa. 
COAL CRUSHERS. 
American Pulverizer Co., St. 
Louis, Mo. 
Bethlehem Steel Co., Inc., Beth- 
lehem, Pa. 


Fuller-Lehigh Co., Fullerton, Pa. 
ee Engineering Co., New 
Jeffrey Mfg. Co., The, Colum- 
bus, O. 
Pennsylvania Crusher Co., Phil- 
adelphia. 
Conveyor Co., The, 
Cleveland, Ohio. 
Stephens- Adamson Mfg. Co., 
Aurora, Il. 
Webster Mfg. Co., The, Chicago. 
Williams Patent Crusher & Pul- 
verizer Co., St. Louis, Mo. 
COAL, STORAGE EQUIPMENT. 
Allen-Sherman-Hoff Co., The, 
Philadelphia, Pa. 
Conveyors Corp. of America, 
Ago. 
Link-Belt Company, Chicago. 
Stearns Conveyor Co., The, 
Cleveland, Ohio. 
Stephens- Adamson Mfg. Co., 
Aurora, Ill. 
Webster Mfg. Co., The, Chicago. 
Wellman - Seaver - Morgan Co., 
The, Cleveland, Ohio. 
COAL ona nee AND MEAS- 
ING EQUIPMENT. 
C. Paes Mfg. Co., Philadelphia. 
a Scale Co., Clifton, 


Co., The, 
Stephens- Adamson Mfg. Co., 
Aurora, Ill: 
Webster Mfg. Co., The, Chicago. 
COCKS, AIR AND STEAM. 
Dart Mfg. Co., E. M., Provi- 
dence, R. I. 
Homestead Valve Mfg. Co., 
Homestead, Pa. 
Powell Co, wm., Cincinnati, oO. 
Williams Valve Co., >: =, Cin 
cinnati O. 
COCKS, BLOW OFF. 
Scully Steel & Iron Co., Chicago. 
COILS AND BENDS. 
National Pipe Bending Co., The, 
New Haven, Conn. 
COMBUSTION APPLIANCES. 
Bacharach Ind. Instrument Co., 
Pittsburgh, Pa. 
Uehling Instrument Co., 


son, N. J. 
COMBUSTION (CO2) RE- 
CORDERS. 
Bacharach Ind. Instrument Co., 
Pittsburgh, Pa. 
Huyette Co., Inc., The Paul B., 


Philadelphia. 
—_, Co., The Wm. B., Buf- 
a 


0. 

Republic Flow Meters Co., Chi- 
cago, Ill. 

“a Instrument Co., Pater- 


N. 
COMMUTATOR CEMENT. 
Green Equipment Corp., Chi- 
cago. 
COMMUTATOR COMPOUND. 
Ohio Grease Co., Loundonville, 
Ohio. 
COMMUTATOR DRESSER. 
Green Equipment Corp., 
cago, Ill. 
Ideal aca: Dresser Co., 
Sycamore, 
COMMUTATOR SLOTTERS 
Green Equipment Corp., 
cago, Ill. 
COMPOUND, PIPE JOINT. 
oa. Cructble Co., Jos., Jersey 
it 
Smooth-On Mfg. Co., 
City, N. J. 
CONCRETE ARMORING 
URFACE. 
Irving Iron Works Co., 
Island City. N. Y. 
CONDENSER TUBE CLEANERS. 
Tagonda Mfg. Co., Springfield, 


hio. 
Roto Co, The, Hartford, Conn. 


Stearns Conveyor 
Cleveland, Ohio. 


Pater- 


Chi- 


Chi- 


Jersey 


Long 
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CONDENSERS. 
American Steam Pump Co., 
Battle Creek, Mich. 
Bethlehem Shipbuilding Corp., 
Bethlehem, Pa. 
Binks Spray Equip. Co., Chi- 
cago, Ill. 
Dean Bros. Co., Indianapolis. 
Elliott Company, Jeannette, Pa. 
Ingersoll-Rand Co., New York. 
Manistee Iron Works, Manistee. 
Ross Heater & Mfg. Co., Buffalo. 
Schutte & Koerting Co., Phila- 
delphia. 
Westinghouse Elec. & Mfg. Co., 
East Pittsburgh, Pa. 
Wheeler Mfg. Co., C. H., Phila- 
delphia, Pa. 
Worthington Pump & Machinery 
Corp., New York, N. Y. 
CONDUIT, FIBRE. 
Johns- Manville, Inc., New York. 
CON ORS. 
Brady Conveyors Corp., Chicago. 
Combustion Engineering Corp., 


New York, N. Y. 
Conveyors Corp. of America, 
Chicago, Ill. 
Detrick Co., M. H., Chicago. 
Hagan Co., George J., Pitts- 
burgh. 
— ute. Co., The, Colum- 


uu 3 
Link-Belt Company, Chicago. 
earns Conveyor Co., The, 
Cleveland, Ohio. 
Stephens - eee Mfg. Co., 
Aurora, 
as ate Co., The, Chi- 
COOLERS, OIL. 
Griscom-Russell Co., New York. 
Ross Heater & Mfg. Co., Buf- 


falo. 
eet? . 636 teeed Co., Phila- 


del 
cooLING SYSTEMS. 

Binks on Ti Equip. Co., 
ca 

Cooling "Tower Co., 
New 

New York Sewer Co., Chicago. 

Power Plant Equipment Co., 
Kansas City, Mo. 

Sturtevant Co. B. F., Hyde 
Park, .Boston, Mass. 

Wheeler Mfg. Co. C. H., Phila- 
delphia, Pa. 

Yarnall-Waring Co., Philadel- 
phia, Pa. 

COOLING TOWERS. 

Binks Spray Equip. Co., Chi- 
cago, Ill. 

Cooling Tower Co., The, 
New . 

Power Equipment Co., 
Kansas City, Mo. 

Whetet a te Co., C. H., Phila- 


COUNTERS REVOLUTION. 
Lonergan Co.. J. E. Phila. 
COUPLINGS, FLEXIBLE. 
Nicholson & Co., W. H., Wilkes- 
Barre, Pa. 
COUPLINGS, UNION. 
Continental Valve & Equip. Co., 
Framingham, Mass. 
Dart Mfg. Co., E. M., 
dence, R. I. 
CRANES. 
nas “te: Hoist & Derrick Co., 


ul. 
CRANES, ocom OTIVE. 
— Hoist od Derrick Co., 
Paul. Min 
CRUSHING AND GRINDING 
CHINER 


Pennsylvania Crusher Co., Phil- 
DE- AERATORS. 
Ross a 2 Mfg. Co., 


Bu 
DOORS, AIR TIGHT. 
Brady Conveyors Corp., 


Chi- 


Inc., The, 


Inc., 


Provi- 


Inc., 


Chi- 
ago. . 
Convarer Corp. of America, 
Chicago. 

DOORS, FURNACE OBSERVER. 

Vastine Sales Corp., Chicago, Ill. 
DRAFT, BALANCED. 

Engineer Co.. The, New York, 
DRYERS, 

os #4 Lehigh Co., Fullerton, 


DUST SWEEPING SYSTEMS. 
—_ & Billmyre Co., Inc., New 


ork. 
DYNAMOS AND MOTORS. 
Allis-Chalmers Mfg. Co., 
waukee, s. 
De Laval Steam Turbine Co., 


Trenton, N. J. 
Engberg’s Elec. & grec Wks., 
Chi- 


St. Joseph, Mich. 
Fairbanks, Morse & Co., 
cago. 
Terry Steam Turbine Co., Hart- 
ford, Conn. 
Westinghouse Elec. & Mfg. Co., 
East Pittsburgh, Pa. 
ECONOMIZERS, 
Power Specialty Co., 
Sturtevant Co. B 
Park 


Penberthy Injector Co.. Detroit. 
ICAL SUPPLIES. 
Co., The, 


Mil- 


New York. 
F., Hyde 


Cutler-Hammer Mfg. 
Iwaukee. . 


Green Equipment Corp., Chi- 
cago, Ill. 
Ideal Commutator Dresser Co., 
Sycamore, IIl. 
ELECTRICAL AND 
CAB 
Wire 


American Steel & Co., 
hicago and New York. 


ATORS, AUTO. 
Nicholson & Co., W. H., Wilkes- 
Barre, Pa. . 
Robertson & Sons, Jas. L., N. Y. 
ENGINE REP. e 
Iron Works Co., Bur- 


wr tineton, 

ngton, s. 

INE STO UTOMATIC. 

—- Seacier Co., Salem, 

Strong, Carlisle & nant 
Co., Cleveland, Ohio. 

ENGINES, GAS AN 

‘Allis-Chalmers Mfg. Co., Mil- 
waukee is. 

Burke Engineering Co., Hol- 


and, Mich. 
Climax Eng’r’g. Co., Clinton, Ia. 
Fairbanks, Morse & Co., Chi- 


cago. 
Ingersoll-Rand Co., New York. 
Sterling Engine Co., Buffalo. 
Worthington Pump & Machinery 
Corp., New York, N. Y. 
ENGINES, OIL. 
Allis-Chalmers Mfg. Co., Mil- 
waukee, Wis 
Bethlehem Steel Co., Inc., Beth- 
lehem, Pa. 
Fairbanks, Morse & Co., Chi- 
Semen Rend Co., New York. 
Nordberg Mfg. Co., Milwaukee. 
Sterling Engine Co., Buffalo. 
Worthington Pump & Machinery 
Corp., New York, N. Y. 


Allis-Chalmers Mfg. Co., 
waukee, is. 

Ames Iron Works, Oswego, N. Y. 

De Laval Steam Turbine Co., 


Trenton, N. J. 
Elliott Co., Jéannette, Pa. 
Engberg’s ‘Elec. & Mech. Wks., 
St. Joseph, Mich. 
Harrisburg Fdry. & Machine 
Wks., Harrisburg, Pa. 
Kingsford Fdry. & Mach. Wks., 
Oswego, N. Y. 
Murray Iron Works Co., Bur- 
lington, Iowa. 
Nordberg Mfg. Co., Milwaukee. 
Skinner Engine Co., Erie, 
Sturtevant Co, B. F., Hyde 
Park, Mass. 
chin Eng. & Mach. Co., Troy, 
a. 
Vilter Mfg. Co., Milwaukee, Wis. 
EVAPORATORS. 
mar aagpagneey) Co., Phila- 
el 
Ross foater & Mfg. Co., Buffalo: 
EVAPORATORS, WATER. 
Griscom-Russell Co., New York. 
EXHAUST HEADS. 
Burt Mfg. Co., The, Akron, O. 
Hoppes Mfg. Co., Springfield, O. 
Robertson & Sons, Jas. L., New 


Mil- 


York. 
Ruggles-Klingemann Mfg. Co., 
Salem, Mass. 
Sims Co., The, Erie, Pa. 
Wright-Austin Co., Detroit. 
EXHAUSTERS. 
Buffalo, 


= & Co., Ww. H., Wilkes- 
rre, Pa. 
EXTRACTORS. OIL AND 
GREASE. 
Blackburn-Smith 
New York. 
nore Kelley Co., The, New 


s Co., The, Erie, Pa. 
FANS: ELECTRIC, 

Buffalo Forge Co., Buffalo, 

Coppus Engineering Corp., Wor- 
cester, Mass. 

New York Blower Co., Chicago. 

Wing Mfg. Co., L. J.. New York. 

FANS, EXHAUST AND VENTI- 
LATING, - 


Buffalo Forge Co., Buffalo, 

Coppus Engineering Corp., Wor- 
cester, Mass. 

ra - Mfg. Co., The, Colum- 

New York Blower Co., Chicago. 

Sturtevant Co., B. ¥F., Hyde 


ark, Mass. 
Wing Mfe. Co., rts J., New York. 
FAUCETS. 

——— Valve Mfg. Co., El- 


FEED "WATER FILTERS. 
wr — Co., Phila- 
anckberee Smith Corp., The, 
New York. 
Elliott Co., Jeannette, Pa. 
Griscom-Russell Co., New York. 
Permutit Co., The, New York. 
Scaife & Sons Co., Wm. B., 
Pittsburgh. 
FEED WATER HEATERS AND 
IFIERS. 


PUR 
antes as Co., Phila- 


del 
Seton Shipbuilding Corp., 
Bethlehem, Pa. 


Corp., The, 
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Blackburn-Smith Corp., The, 
New York. 
Cochratie Corp. Philadelphia. 
Elliott Company, Jeannette, Pa. 
riscom-Russell Co., New -- 
. Co., Springfield, O 
= Co., Bur- 


lington, Iow: 

National Pipe Denties Co., The, 
New Haven, Conn. 

iene ~ ~emegegen Co., The, New 


or 
Robertson & Sons, Jas. L., New 
or 
Ross a & Mfg. Co., Buf- 
Schutte & 1 “& Koerting Co., Phila- 


elph 
Sims Co., ‘The, Erie, Pa. 
Superheater ‘Co., The, 


ork, 

Walsh & Weidner Boiler ee 
The, mage gs Ten 

Wheeler Mfg. Co., C. H., Phila- 
delphia, Pa. 

Worthington Punip & a.” 

, New York, N. 

Yarnall- Varing Co., Phil faael- 
_phia, Pa. 

Blackburn-Smith Corp., The, 
New Yor 

Burt Mfg. Co., The, Akron, O. 

Elliott Co., Jeannette, Pa. 

Nugent & Co., Wm. W., Chi- 
cago, 

Sims Co., The, Brie, Pa. 

TERS, WATER. 


Cochrane Corp.. Philadelphia. . 
FILTRATION APPARATUS 


New 


Wm. 


BRICK. 

Sues ee Fire Brick Oo., 

om: 

Botfield Refractories Co., Phila- 
delphia, Pa. 

Harbison - Walker Refractories 
Co., Pittsburgh, Pa. 

sr & Henry Co., Troy, 

Plibrico Jointless Firebrick Co., 
Chicago, Ill. 

Queen’s Run Refractories Co., 
Inc., Lock Haven, Pa. 
Quigley "Furnace Specialties Co., 

Inc., New York. 
Walsh Fire Clay Products Co., 
St. Louis, Mo. 
FIRE BRICK CEMENT. 
eee ag mead Co., Phila- 
e 
Insulating “products Corp., New 
York, 
McLeod '& Henry Co., Troy, 
Walsh Fire Clay Products Co., 
Louis, Mo. 
FIRE CLAY. 
Botfield Refractories Co., Phila- 
delphia, Pa. 
Melcoe. & Henry Co., Troy, 


Obermayer Co., The S., Chicago. © 

Plibrico Jointless Firebrick Co., 
Chicago, Ill. 

Queen’s Run cant gg Co., 
Inc., Lock Haven, P: 

Walsh Fire Clay Products Co., 
St. Louis, Mo. 

FIRE HYDRANTS. 
Howard Iron Works, Buffalo. 
FITTING, FLANGE AND PIPE. 

Continental Valve & Equip. Co., 
Framingham, Mass. 

Fisher Governor Co,, Inc., The, 
Marshalltown, Iowa. 

National Valve & Mfg. Co., 
Pittsburgh, Pa. 

Pittsburgh Valve, Fdry. & Con- 
struction Co., Pittsburgh. 

Power Specialty Co., New York. 

Scully Steel & Iron Co., Chi- 


GS, AMMONIA, 
Vilter Mfg. Co., Milwaukee, Wis. 


FITTINGS, COMPRESSION 


Wm. W., Chi- 


Provi- 
Co., Hil- 


ae é 
Kennelly” *Vaive Mfg. 
ay N. Y. 

FLOOR P 
Scully Steel 


& Iron Co., Chi- 


cago. 
FLOORING, NON-SLIPPING. 
Irving Iron Works Co., Long 
Island City, N. Y. 
FLOORING, OPEN STEEL. 
Irving Iron Works Ce., 
inane City, N. Y. 


RING, 
Irving Iron Works Co., Long 
Island City, N. Y. 


Long 


RING, VENTILATING. 
Irving Iron a Co., Long 


Island City, N. Y. 
W METERS. 


Bacharach Ind. Instrument Co., 
Pittsbur; a. 

Bailey Meter Co., Cleveland, O. 

Brown Instrument Co., The, 
Philadelphia, Pa. 





) New 
» New 

Buf- 
Phila- 


ork. 
Co.,. 

ila- 
ries 


Co., 
Co., 
Co... 


a! 
Do... 
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“Thorough 


heat insulation 


always pays 
for itself” — 


“TN designing the heating system of the 

Maryland Casualty Company,” said 
Henry Adams, Consulting Mechanical En- 
gineer in charge, “‘we aimed to obtain the 
highest possible efficiency along with econ- 
omy of upkeep. Each of the buildings of 
the company is connected by tunnels in 
which the various piping systems have been 
placed so as to be readily accessible at all 
times should repairs be necessary. 

“We believe that thorough heat insulation 
always pays for itself, and for this reason we 
used extra-thick coverings in certain parts 
of the system. All high and medium pres- 
sure lines are covered with 2” thick 85% 
Magnesia, while low pressure lines have 1” 
thick covering. Boiler settings are also 
insulated with 2” thick 85% Magnesia with 
a half-inch finish coat of cement. This not 
only saves fuel and keeps the boiler room 
cooler, but if there are any leaks in the 
setting it reduces air leakage to a minimum.” 





ENGINEERING 
































HENRY ADAMS, a leading consulting me- 
chanical engineer of Baltimore. Many of 
the most important power and heatingin- 
stallationsin the Baltimore territory have 
been made under Mr. Adams’ direction, 





When it came to insulating materials 
which would measure up to the high 
standards set by Mr. Adams, Carey Heat 
Insulations were chosen because the test 
of actual experience, in heating plants all 
over the country, has shown Carey Heat 
Insulations to be unsurpassed. Unsur- 
passed not only in insulating efficiency, 
but in lasting durability as well. These 
superior insulating materials truly pay 
for themselves—and more—wherever in- 
stalled. Write for full details. 











View of buildings of the Maryland Casualty 
Company—insured against fuel waste by 
the use of Carey Heat Insulations. 





HEAT INSULATIONS 


For every need...from residence 


to super power plant 
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Republic Flow Meters Co., Chi- 


Bayer Co., The, St. Louis, Mo. 

Diamond Power Spec. Corp., De- 
troit, Mich, 

General Specialty Co., The, 
Buffalo, N. Y. 

Huyette Co., Inc., The Paul B., 
Philadelphia. 

Marion Mach., Fdry. 


Co., Marion, Ind. 
ieee. Co., The, Wm. B., Buf- 


falo. 
Pilley Packing & Flue Brush 
g. Co., St. Louis, Mo. 
vanees a Cleaner Co., Du 
FLUE GAS ANALYSIS INSTRU- 
MENTS. 
Bacharach Ind. Instrument Co., 
Pittsburgh, Pa. 
Brown Instrument Co., The, 
Philadelphia, Pa. 
Tag liabue Mfg. Co., C. J., 


& Supply 


Brooklyn. 
Uehling Instrument Co., Pater- 
son, N. J. 
FLUE SCRAPERS. 

Pilley Packing & Flue Brush 
Mfg. Co., St. Louis, Mo. 
Scully “Steel & Iron Co., Chi- 

cago, Ill, 
FORGINGS. 
Bethlehem Steel Co., Inc., Beth- 
lone Pa. 
FURNACE BOTTOMS, Gees 


TNON » AIR-COOL 
Allen- Sherman-Hoff co. The, 
Philadelphia, Pa. 
FURNACE CONSTRUCTION AND 
REPAIR. 


Burke Engineering Co., Hol- 
land, Mich. 

Obermayer Co., The S., Chicago. 

Plibrico Jointless Firebrick Co., 


Chicago, Ill. 

FURNACE FIRE OBSERVER. 
astine es Corp., Chi 

FURNACE Ae ERV 


RS, OBSERVA- 
Vastine Sal 8 Co 
FURNACE WALLS,” sasunannehial 


Obermayer Co., The S., Chicago. 

Plibrico Jointiess Firebrick Co., 
Chicago, Ill. 

Walsh Fire Clay Products Co., 
St. eoule, Mo. 


FURNA 

Bake B Engineering Co., Hol- 
land, Mich 

Combustion Ene’r’s Corp., N. Y. 

eee ~ bn George J., Pitts- 

Hort o. The M. A., Indianap- 
olis, Ind. 

Riley Stoker Corp., The, Wor- 


cester, Mass. 
FUSE PLUGS. 
nee Fuse Mfg. Co., Chicago. 


Chicago Fuse Mfg. Co., Chicago. 
GAS PRODUCERS. 
Wellman - Seaver - Morgan Co., 
ze Cleveland, O. 


GASKE 
Crandall Packing Co., Palmyra, 
“Flexitallic’ Gasket Co., Cam- 


den, N. J. 
Garlock Packing Co., Palmyra, 


Goetze Gasket & rye: Co., New 
Brunswick, N. 

Johns- Manville, ca ” New York. 

Metallo Gasket Co., ‘New Bruns- 
wick, N. J. 

New York Belting & P’k’g. Co., 
New York. 

Power Specialty Co., New York. 

Quaker emg Rubber Co., Phila- 


delphi: 
ma On Mfg. Co., Jersey 
United "States Rubber Co., New 
ork, N. Y. ‘ 
GASKETS, ASBESTOS, STEEL. 


haw ~« @ Gasket Co., Cam- 
GATES, ASH. - 
Allen-Sherman-Hoft Oa. The, 


Philadelphia, Pa. 

Conveyors Corp. of America, 
Chicago. 

GAUGE COCKS. 

Hills-McCann& Co., Chicago. 

Huyette Co., Inc., The Paul B., 
Philadelphia. 

Keckley Co., O. ©., Chicago, Ill. 

Lonergan Co., E., Philadel- ' 
phia, 

Penberthy Injector Co., Detroit. 

“S-C’ Regulator Mfg. Co., The, 
Fostoria, Ohio. f 

GAUGE GLASS ILLUMINATORS. 

Keckley Co., O. C4 Chicaga Il. 

GAUGE GLASSES. 

Jenkins Bros., New York, N. Y. 

Keckley Co., O. C., Chicago, Ill. 

GAUGE GLASS PROT TECTO 

Keckley Co., O. C., Chicago, n. 

GAUGE TESTERS. 

Fisher Governor Co., Inc., The, 
Marshalltown, Iowa. 

GAUGES, BOILER WATER LEV- 
EL, INDICATING AND RE- 

CORDING. 


Brown Instrument Co., 
Philadelphia, Pa. 


The, 
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GAUGES, DIFFERENTIAL. 
Bailey Meter Co., Cleveland, O. 
GAUGES, DRAFT. 
Bailey Meter Co., Cleveland, O. 
Bristol Co., The, Waterbury. 
Brown Instrument Co., The, 
Philadelphia, Pa. 
Huyette Co., inc., The Paul B., 
Philadelphia. 
Pierce Co., The Wm. B., Buf- 


falo. 

Republic Flow Meters Co., Chi- 
cage. 

Uehling Instrument Co., Pater- 


son, N. J. 

GAUGES, LIQUID LEVEL. 
Bristol Co., The, Waterbury. 
so Flow Meters Co., Chi- 

GAUGES. ‘PRESSURE AND 

ECORD 

aadaanaae Ind, Instrument Co., 

Pittsburgh, 
Bristol Co., The, ‘Waterbury. 
Lonergan Co E., Phiiadel- 


phia. 
Cones Se ama Co., Pater- 


GAUGES. ATER. 
Huyette Co., Inc., The, Paul B., 

Philadeiph fa. 
Keckley Co., O. C., Chicago, Ill. 
—— Co., J. E., Philadel- 


D 
Penberthy Tasoster Co., _ 
EARS, DOUBLE HELI 


De Laval eam Turbine Co., 
Trenton, 
GEARS, REDUCTION. 
De Laval Steam Turbine Co., 
* Trenton, N. J. 


Moore Steam Turbine Corp., 

Wellsville, N. Y. 
GENERATING SETS. $ 

Allis-Chalmers ‘Mfg. Co., Mil- 
waukee, Wis. 

Engberg’s Elec. & Mech. Wks., 
St. Joseph, Mich. 

Fairbanks, Morse & Co., Chi- 
cago. 

Moore Steam Turbine Corp., 


Philadelphia, Pa. 

Terry Steam Turbine Co., Hart- 
ord, Conn. 

Westinghouse Elec. & Mfg. Co., 
East Pittsburgh, Pa. 
RATORS, ELECTRIC. 

Allis-Chalmers Mfg. Co., Mil- 
waukee, Wis. 

Engberg’s Elec. & Mech. Wks., 
St. Joseph, Mich. 

Terry Steam Turbine Co., Hart- 
ford, Conn. 


Westinghouse Elec. & Mfg. Co., 
East 5 UME” Pa. 


G 


GOVERNOR: 
Atlas Valve Co., Newark, N. J. 
Chaplin-Fulton ‘Mtg. Co., The, 


Pittsburgh. 

Continental Valve & Equip. Co., 
Framingham, Mass. 

Davis Regulator Co., G. M., Chi- 
cago, Ill. 

Dean Bros. Co., Indianapolis. 

Fisher Governor Co., Inc., The, 
Marshalltown, Iowa. 

Foster Engineering Co., Newark. 


Gardner Governor Co., The, 
Quincy, Ill. 

me «Engineering Co., Chi- 

Locke "i “Regulater Co., Salem, 


Mason Sebuteber Co., Boston. 

Northern Equip. Co., Erie, Pa. 

“S-C’’ Regulator Mfg. Co., The, 
Fostoria, Ohio. 

seek nae The C. E., Cleve- 


and. 

Strong, Carlisle & Hammond 
Co., Cleveland, Ohio. 

Weston Electrical Instrument 
Corp., Newark, N. J. 

Wright-Austin Co.. Detroit. 


GOVERNORS, STEAM ENGINES. 
Gardner Governor Co., The, 
nares. Ti. 


GRAP 


Dixon a trceete Co., Jos., Jersey 
City, N. J. 


GRATE BARS. 


Flynn & Emrich Co., Baltimore. 


GRATES. 


ar Mfg. Co., Springfield, 
Babcock £ ee 


Co., The, 
New Yor : 
Burke eins Co., Hol- 
land, ch. 


Flynn & prcich Co., Baltimore. 


Hofft Co., The M. ae Indianap- 
olis, Ind. 

Kelly Foundry & Mach. Co., 
Goshen, Ind. 

Marion Mach., Fdry. & Supply 
Co., Marion, nd, 


Murray Iron Works Co., 
lington, Iowa. 
Neemes Fadry., Inc., Troy, N. Y. 


Bur- 


GRATES, CHAIN. 


Armstrong Mfg. Co., Springfield, 


hio. 
Babcock & Wilcox Co., The, 
New York, N. Y. 


Burke Engineering Co., Hol- 
land, Mich. 
GRATIN 
~~ Long 


Irving Iron Works 
Island City, N. 


GRATINGS, VENTILATION. 


Irving Iron Works Co., Long 
Island City, N. ¥. 
. GREASE, 
Cook’s Sons, Inc., Adam, New 
York, N. Y. 
a Chemical Co., Chi- 


Diesen ‘Crucible Co., Jos., Jersey 
Ci 


ty, 
Keystone Lubricating Co., Phil- 
adelp 
Ohio Grease. Co., Loudonville, O. 
Standard Oil Co. (Indiana), 
Chicago, Il. 
Vacuum Oil oe New York. 
GREASE CUP: 
(See Oil rod “Grease Cups.) 
HEAT EXCHANGERS. 
Andale Engineering Co., Phila- 
delphia. 
National Pipe Bending Co., The, 
New Haven, Conn. 
HEATERS, BLAST. 
New York Blower Co., Chicago. 
FOR SPECIAL 


Babcock & Wilcox Co., 
New York. 
Combustion pagegeting Corp., 
New York, N. 
National Pipe Bending Co., The, 
New Haven, Conn. 
Power Specialty Co., New York. 
HEATERS, HOT WATER. 
Griscom-Russell Co., New York. 
National Pipe Bending Co., The, 
ew Haven, Conn. 
Patterson-Kelley, New York. 
Powers Regulator Co., Chicago. 
Ross Heater & Mfg. Co., Buffalo. 
HEATERS, OIL. 
Andale Engineering Co., Phila- 


The, 


elphia. 

National Pipe Bending Co., The, 
New Haven, Conn. 

Patterson-Kelley Co., The, New 
York, 


Power Specialty Co., New York. 
Ross - -aaeea & Mfg. Co., Buf- 


fal 
HEATERS, STORAGE, 
National Pipe Bending Co., The, 
New Haven, Conn. 
Pats aeey Co., The, New 


ork. 
HEATING DEVICES. 


Cutler-Hammer Mfg. Cce., The, 
eee 
HOIST: 
See tibers Mfg. Co., Milwaukee. 
Stearns Conveyor Co., The, 
Cleveland, Ohio. 
Stephens-Adamson Mfg. Co., 


Aurora, Ill. 
Wright Mfg. Co., Lisbon, O. 
HOISTS, SKIP. 


Stearns Conveyor Co. The, 
Cleveland, Ohio. 
Stephens - Adamson Mfg. Co., 


Aurora, Ill. 
HOPPERS AND BINS, COAL 
AND iH. 


ASH. 
Allen-Sherman-Hoff Co., The, 
Philadelphia, Pa. 
Brady Conveyors Corp., Chicago. 
Combustion Engineering Corp., 
New York, N. Y. 
Frederick iy “& Steel Co., 
Frederick, Md. 
HOSE. 
Goodyear Tire & Rubber Co., 
Inc., The, Akron, 
New York Belting & Pkg Co., 
New York. 
Pioneer Rubber Mills, San Fran- 
cisco, Calif. 
Qn ad a Rubber Co., Phila- 
el 
United ates Rubber Co., New 
York, N. Y. 
HYDRAULIC MACHINERY. 
Bethlehem Steel Co., Inc., ‘Beth- 
lehem, Pa. 
HYDROMET: 


Taylor Inst. Co.’s, Rochester, 
HYGRODEIKS. 

te ON Inst. Co.’s, Rochester, 
a 


KING AND REFRIGER- 
ING MACHINERY. 


oleate -Rand Co., New York. 
Vilter Mfg. Co., Milwaukee, Wis. 
INDICATORS, ENGINE. 
Robertson & Sons, James L., 
New York, N. Ls 
TORS. 


on Inject So Detroit. 
Penberthy Injector of 8 
& Koerting Co., Phila- 
delphia. 
Superheater Co., The, New York. 
INSTRUMENTS, INDICATING. 
Weston Electrical Instrument 
Corp., Newark, N. J. 
INSULATING MATERIAL. 
Carey Co., The Philip, Cincin- 
nati, Ohio. 
Cutler-Hammer Mfg. Co., The, 
Milwaukee. 
Johns-Manville, Inc., card York. 
Quigley Furnace Special ties Co., 
Inc., New York. 
JOINTS, EXPANSION. 
Griscom Russell Co., New York. 
Howard Iron Works, Buffalo. 
Ross gerne & Mfg. Co., Buf- 


fal 
=, “States Rubber Co., New 
York, N. Y. 


OIL 
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Wheeler Mfg. Co., C. H., Phila- 
LADDER STEPS, STEEL. 
Irving lron Works Co., Long 
Island City, N. Y. 
LININGS, COAL BUNKER. 
Wailes Dove-Hermiston Corp., 
New York, 
LOADERS AND UNLOADERS. 
—. Mfg. Co., The, Colum- 


us, O, 
Link-Belt Co., Chicago, Ill. 


LUBRICANTS. 
ena ae Inc., Adam, New 
Dénthers: Chemical Co., Chicago. 
Dixon Crucible Co., Jos., Jersey 
City, N. J. 
Keystone Lubricating Co., Phil- 
adelphia. 
Ohio Grease Co., Loudonville, O. 
Standard oe ee (Indiana), 
Chicago, 
Vacuum Oil co, New York. 
LUBRICATORS 
Cook’s Soni ‘Ine., Adam, 
York, 
Greene, Twee . New 
ore iicossne _ ‘Chicago 
Keystone Lubricating Co., Phil- 
elp. 


Lunkenheimer Co., Cinstnnati. 
Manzel Bros. Co., Buffalo, N. Y 
Nugent & Co, Wm. W., Chi- 


cago, Ill. 
ome — Co., Loundonville, 
0. 
sitet — The Wm., Cincin- 
at 


Stephenson Mfg. Co., Aen. 
Williams Valve Co., D. T., Cin- 
cinnati, Ohio. 
LUBRICATORS, FORCED 
Greene, Tweed & Co., 


or 

Hills-McCanna Co., Chicago, Ill. 
Lunkenheimer Co., Cincinnati. 
Manzel Bros. Co., Buffalo, N. Y 


MECHANICAL DRAFT APPA- 
RATUS. 


Buffalo Forge Co., Buffalo, 

Coppus Engineering Corp., Wor- 
cester, Mass. 

New York Blower Co., Chicago. 


New 
ed York. 
Il. 


New 


Sturtevant Co, B. F., Hyde 
Park, Mass. 

Terry Steam Turbine Co., Hart- 
ford, Conn. 


Wing Mfg. Co., L. . - York. 
METERS, AIR AND G 
Bailey "Meter Co., Gaedaes, © 
Builders Iron Fary., Providence, 
Republic Flow Meters Co., Chi- 
cago, Ill. 
METERS, BOILER. 
Bailey "Meter Co., Cleveland, O. 
Cc. J. Mfg. Co., Philadelphia, Pa. 
waa Fiow Meters Co., Chi- 
Yarnail- ~Wartng Co., Philadel- 
ph Pa. 


Bailey ‘Meter Co., Cleveland, O. 
Cc. J. Mfg. Co., Philadelphia. 
ee Flow Meters Co., Chi- 


Richardson Scale Co., Clifton, 


, FEED WATER. 


METERS, 
Bailey "Meter Co., Cleveland, O. 


Builders Iron Fdry., Providence, 
Cochrane Corp, Philadelphia. 

Hoppes Mfg. Co., Springfield, O. 
Repuntie Flow Meters Co., Chi- 


cago. 
Simplex Valve & Meter Co., 
Philadelphia, Pa. 
ee Pump & 7 
y Coarp., New York, x. 
Yarnail-Waring Co., Philadel: 
phia, Pa. 


METERS, STEAM. 
American District Steam Co., N. 


Tonawanda, N. 
Bailey Meter Co., Cleveland, O 5 
Builders Iron Fdry., Providence, 
Republic Flow Meters Co., Chi- 
cago. 


WATER. 
Bailey "Meter Co., Cleveland, O. 
Builders Iron Fdry., Providence, 
Cochrane Corp., Philadelphia. 
Hoppes Mfg. Co., Springfield, 
Republic Flow Meters Co., Chi- 


cago. 
Simplex Valve & Meter Co., 
Philadelphia. 


NOZZLES FOR ALL PURPOSES. 


Bacharach Ind. Instrument Co., 
Pittsburgh, Pa. 

Binks mag Equip. Co., Chi- 
cag 


Cooling. ‘Tower Co., Inc., The, 
New York. 
Schutte. & Koerting Co., Phila- 


delphia. 

— ig Instrument Co., Pater- 
AND GREASE CUPS. 

Cooks Sons, Inc., Adam, New 
York, N. Y. 

Keystone Lubricating Co., Phil- 
adelphia. 

— Co., J. EB., Philadel- 
ph 

Ohio Eas > Co, Loudonville, O. 

Penberthy Injector Co., Detroit. 
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Tbe Choice of 7 Rail 





roads 


de « 
































Modern railroads will not tol- 
erate rust. Their range of appli- 
cation of NO-OX-ID is practically 
as wide as their uses for iron and 
steel. Can YOU afford to tolerate 
rust or to experiment with ma- 
terials of less proven excellence 
than NO-OX-ID? What is your 
rust problem? Talk this over with 
your Dearborn salesman or write 
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TRADE MARK 


The Original Rust Preventive 





Dearborn Chemical Company 


310 S. Michigan Ave., Chicago 
MMMM HANA ATT 





299 Broadway, New York 
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Powell Co., The Wm., Cincin- 


nati. 
Williams Valve Co., D. T., Cin- 
cinnati, Ohio. 
OIL BURNING EQUIPMENT. 
Bethlehem Shipbuilding Corp., 
Bethlehem, Pa. 


Combustion Ri aed Corp., 
New York, 
mer e. Raistine Co., Phila- 


OIL cincurt BREAKERS. 
Westinghouse Elec. & Mfg. Co., 
East Pittsburgh, Pa. 
OIL PURIFIERS 
De Laval Steam Turbine Co., 
Trenton, N. J. 
te ._ Wm. W., Chi- 
£0, 
OIL SEPARATORS. 
Elliott Co,, Jeannette, Pa. 
Griscom-Russell Co., New York. 
Nugent & Co., Wm. W., Chi- 
cago, Ill. 
Wright-Austin Co., Detroit. 
OIL TANKS, 
Manzel Bros. Co., patie, x..F. 
a a Wm, W., Chi- 
OmLING "SYSTEMS. 
Burt Mfg. Co., The, Akron, O. 
Hills-McCanna Co., Chicago, Ill. 
me .. oe Wm, W., Chi- 
ca 
Ons, LUBRICATING. 
Cook’s Sons, Inc., Adam, New 
York, N. Y. 
Dearborn Chemical Co., Chicago. 
Standard Oil Co. (Indiana), Chi- 
cago, Ill. 
Vacuum Oil Co., New York. 
PACKING, ASBESTOS, 
Crandall Packing Co., Palmyra, 
Garlock Packing Co., Palmyra, 


N. Y. 
United ee Rubber Co., New 
PACKING,‘ CENTRIFUGAL 


Conneaut Packing Co., 


Con- 
neaut 
Garlock Packing Co., Palmyra, 


United States Rubber Co., New 
York, N. Y. 
PACKING, METALLIC. 
Conneaut Packing Co., The, 
Conneaut, 
= Packing Co., Palmyra, 


Crane Packing Co., Chicago, Ill. 
Eureka Packing Co., New York, 
Costes Vesting Co., Palmyra, 


Holmes Metallic Packin: 
Wilkes-Barre, Pa. —_— 
Power Specialty Co., New York. 
PACKING, METALLIC FOR 
CONDENSER TUBES, 
Crane Packing Co., Chicago, Ill. 
PACKING, PISTON ‘AND ROD. 
Conneaut Packing Co., Con- 
Crane Pachis Cc 
rane Packing Co., Chicago, 
Eureka Packing Co., New York: 
or os Co., Palmyra, 


Goetze Gasket & at a Co., 
New Brunswick, N. 

Goodyear Tire & sakier Co., 
Inc., The, Akron, O 

Greene, Tweed & New 


Johns-Manville, Inc., New York. 
New York Bel y 
Panag ¥ ting & P’k’g. Co., 
Pioneer Rubber Mills, San Fran- 
cisco, Calif. 
may od Rubber Co., Phila- 
United States 
At peer Co., New 
PACKING, SHEET. 
— Packing Co., Palmyra, 


Co., 


Eureka Packing Co., New 
waa Packing Co., Rane: 


Goetze Gasket & Packing Co., 
New Brunswick, N. J. 
Goodyear Tire & Rubber Co. 

Inc., The, Akron, O. es 
Jenkins Broa. New York, N. Y. 
joe poe) Inc., New York. 

ew Yor eltin , 
New York. & — se 
Pioneer Rubber Mills, San Fran- 
cisco, Calif. 

Quaker City Rubber Co., Phila- 
delphia. 

— & Sons, Jas. L., New 


United States Rubber . 
York, N. Y. anand 


PACKING, VALVE STEM. 
Conneaut Packing -Co., 


Con- 
neaut, O. 

ona’ Packing Co., Palmyra, 

Garlock Packing Co., Palmyra, 


Johns-Manville, Inc., New York. 
New corn eens & P’k’g. Co., 


New York. 

Quaker City Rubber Co., Phila- 
delphia. 

United States Rubber Co., New 
York, N. Y. 
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PAINT, ANTI-CORROSIVE. 
Wailes Dove-Hermiston Corp., 
New York. 
PAINT, FLOOR. 
Wailes Dove-Hermiston Corp., 


w Yor 
PAINT. “GRAPHITE. 
Dixon Crucible Co., Jos., Jersey 
City, N. J. 
PAINT, HEAT RESISTING. 
Wailes Dove-Hermiston Corp., 
sow York. 
PAINT, P. 
Wailes Dove- Hermiston Corp., 
New York. 


IPE BENDING. 
National Pipe Bending Co., The, 
Co., 
ittsburgh. 
Pittsburgh Piping & Equipment 
= Co., Pittsburgh, Pa. 
National Pipe Bending Co., The, 
New Haven, Conn. 


Power Piping Co., Pittsburgh. 
Superheater Co.. The, New York. 
IPE CO 


American District one Co., 
N. Tonawanda, N. 
Carey —— The Philip, “inne 


Sebane stn aciie Inc., New York. 
CUTTE. 


P 
Hall-Will, Inc., Erie, Pa. 
Toledo Pipe Threading Mach. 
o., The, Toledo, O. 
Williams Tool Corp., Erie, Pa. 
PFPE THREADING MACHINES 
Hall-Will, 
Toledo Pipe Threading Mach. 
Co., The, Toledo, O. 
Williams Tool Corp., Erie, Pa. 
E, WOOD. 


Inc., Erie, Pa. . 
American District om Co., 


National Tube Co., Pittsburgh. 
- peers Iron Co., Reading, Pa. 


Baker Co., Inc.. R. H., Cam- 
bridge, Mass. 
Byers Co., A. M., Pittsburgh. 


National Tube Co., Pittsburgh. 
National Ma & Mfg. Co., 
Pittsbur; 
Pittsburgh Takes, Fdry. & Con- 
struction Co., Pittsburgh. 
Power Piping Co., Pittsburgh. 
Reading Iron Co., Reading, Pa. 
Walsh & Weidner Boiler Co., 
The, Chattanooga, Tenn. 
PIPING CONTRACTING MANU- 


FACTURERS. 
Baker Co., Inc., R. H., Cam- 
bridge, Prog a 
Byers Co., A. M., ee ge 
National Valve’ & Mfg. Co., 


Pittsburgh, Pa. 
ite “tg Piping & anced 
Pit nt ggg ° 
Pittsburgh Valve, Fdry. & Con- 
struction Co., Pittsburgh. 
Power Piping Co., Pittsburgh. 
Pope. Wm. A., Chicago. 
PLANIMETERS, 
— & Sons, Jas. L., New 
or’ 


PLATE STEEL CONSTRUCTION. 
Littleford Bros., Cincinnati. 
PORTABLE CONVEYORS. 
ne Mfg. Co., The, Colum- 


POWDERED COAL EQUIPMENT 
a Steel Co., Inc., Beth- 
ehem 
Combustion Engineering Corp., 
New York, N. Y. 
Fuller-Lehigh Co., Fullerton, 


Engineering Co., New 


POWER SHOWS. 
Midwestern Engineering Exposi- 
tion, Inc., Chicago, Ill. 
POWER — MA- 


Pa. 
one 
Yor’ 


CHINERY., 
Webster Mfg. Co., The, Chi- 
cago. 
PREHEATER AND HEAT EX- 
CHANGERS, 


es Co., The, New 


PREHEATING APPARATUS. 
Air er Corp., The, New 
ork, 
Babcock & Wilcox Co., The, 
New York. 
New York Blower Co., Chicago. 
PRIMERS, 
Blackburn - Smith Corp., The, 


New Yor 
ULLEY, FRICTION CLUTCH. 
Link-Belt Co., Chicago, Ill. 


PULVERIZED FUEL EQUIP- 
MENT. 
——. Engineering Corp., 
New York. 
euler ¢ Laniek Co., Fullerton, 
2. 
me > Stoker Corp., Worcester, 


ass. 
PULVERIZERS, COAL. 
American Pulverizer Co., St. 


Louis. 

Bethlehem Steel Co., Inc., Beth- 
ehem, Pa. 

Combustion Eng’r’g Corp., New 
York. 








Fuller - Lehigh Co., Fullerton, 
P. 


Parneee Engineering Co., New 
Jeffrey Mfg. Co., The, Columbus, 
Pennsylvania Crusher Co., Phil- 

adelphia. 
Riley Stoker Corp., Worcester, 
Williams Patent Crusher & Pul- 
verizer Co., St. Louis, Mo. 

PULVERIZERS, LIMESTON 

mere Crusher Co., Phil- 


PUMPING SYSTEMS, AIR LIFT. 
Ingersoll-Rand Co., New York. 
PUMPS, IL. 
American Steam Pump “Co., Bat- 
tle Creek, Mich. 
Bethlehem Shipbuilding Corp., 
Bethlehem, Pa. 
Buffalo Forge Co., Buffalo, 
Coppus ge: nigga Corp., Wor- 
cester, 
Dean Bros. Co, Indianapolis. 
Dean Hill Pump Co., Anderson, 


Ind. 

De Laval Steam Turbine Co., 
Trenton, N. 

Fairbanks, ‘Morse. & Co., Chi- 
ca. 


go. 

Gardener Governor Co., The, 
Quincy, Ill. 

Ingersoll-Rand Co. (Cameron 
Steam Pump Wks., A. 8.), 
New York. 

Kingsford Fdry. & Mach. Wks., 
Oswego, N. 

Lecourtenay Co., Newark, N. J. 

Manistee Iron Works, Manistee. 

Moore Steam Turbine Corp., 
Wellsville, N. Y. 

Platt Iron Works, Dayton, O. 

Superheater Co., The, New York. 

Warren Steam Pump Co., Inc., 
Warren, Mass 

Worthington Pump & : i; aed 
Cor New York, ° 

PUMPS, oENTRIFUGAL 

Allis-Chalmers Mfg. Co., 
waukee, Wis. 

American Steam es Co., Bat- 
tle Creek, Mic 

Bethlehem Shipbuilding Corp., 
Bethlehem, Pa. 

Coppus Engineering Corp., Wor- 
cester, Mass. 

Dean a Pump Co., Anderson, 


Mil- 


De a Steam Turbine Co., 


Trenton, N. 
—— "Morse & Co., Chi- 
Ingerssil-Rand Co. (Cameron 
Steam Pump Wks., A. S.), 
New York, 
Kingsford Fdry. & Mach. Wks., 
Oswego, N. . 
Lecourtenay Co., Newark, J. 


Manistee Iron Works, ie iss 

Moore Steam Turbine Corp., 
Wellsville, N. Y. 

Northern Equipment Co., Erie. 

Platt Iron Works, Dayton, O. 

Taber Pump Co., Buffalo. 

Terry Steam Turbine Co., Hart- 
ford, Conn. 

Warren Steam Pump Co., Inc., 
Warren, Mass. 

Wheeler Mfg. Co., C. H., Phila- 
delphia, Pa. 

Worthington Pump & Machinery 
Corp., New York, N. 

Yeomans Bros. Co., Chicago, Ti. 

PUMPS, DEEP 

American Steam Pump Co., Bat- 
tle Creek, Mich. 

—— Morse & Co., Chi- 


cago. 
Lecourtenay Co., Newark, N. J. 
Northern Equipment Co., Erie. 
Platt Iron Sane Dayton, O. 


, 
American Steam aaa Co., Bat- 
tle Creek, Mich 
Dean Bros. Go., Indianapolis. 
. Gardner Governor Co. The, 
Quincy, Ilh 
Platt Iron Works, Dayton, O. 
Warren Steam Pump Co., Inc., 
Warren, Mass. 
Yeomans Bros. Co., Chicago. Ill. 
D FIRE, 


PUMPS, ELEVATOR AND 


American Steam Pump Co., Bat- 
tle Creek, Mich. 

Dean Bros. Co., Indianapolis. 

De Laval Steam Turbine Co., 
Trenton, N. J. 

Lecourtenay Co., Newark, N. J. 

Manistee Iron Works, Manistee, 


Mich, 

Warren Steam Pump Co., Inc., 
Warren, Mass. 

Yeomans Bros. Co., Chicago. 


PUMPS, GENERAL SERVICE. 


Buffalo —- Pump Co., Buf- 


fal 
PUMPS, iY DRAULIC PRES- 
SURE. 


American Steam Ape Co., Bat- 
tle Creek, Mic 

Dean Bros. Co., Thininlste. 

Platt Iron Works, Dayton, O. 

Warren Steam Pump Co., Inc., 
Warren, Mass. 


PUMP: 


Elliott Co... Jeannette, Pa. 
aneeee Iron Works, Manistee, 


ich. 
Wheeler Mfg. Co., C. H., Phila- 
delphia, Pa. 
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PUMPS, OIL. 


, 

Bethlehem Shipbuilding Corp., 
,» Bethlehem, Pa. 
Gardner Governor Co. The, 
Quincy, Ill. 
Lonergan Co., J. E., Philadel- 

phia. 
Manzel Bros. Co., Buffalo, N. Y. 
Nugent & Co., Wm. W., Chi- 
cago, Ill. 
Penberthy Injector Co., Detroit. 
Warren Steam Pump Co., Inc., 
Warren, Mass. 


PUMPS, POWER. 


American Steam Pump Co., 
Battle Creek, Mich. 

Bethlehem Shipbuilding Corp., 
Bethlehem, Pa. 


Fairbanks, Morse & Co., Chi- 
cago. 

Gardner Governor Co., The, 
Quincy, Ill. 


Lecourtney Co, Newark, N. J. 

Platt Iron Works, Dayton, ‘O. 

Warren Steam Pump Co., Inc., 
Warren, Mass 

Worthington Pump & Machinery 
core New York, N. Y. 


PUMPS, TARY. 


er Co., Newark, N. 
Manistee Iron Works, ae 


ich. 
Platt Iron Works, Dayton, O. 
Taber Pump Co., Buffalo. 


Dean Hill Pump Co., Anderson, 


PUMPS, TURB 


INE 
Bethlehem Shipbuilding Corp., 
Bethlehem, Pa. 
Moore Steam Turbine Corp., 
Wellsville, N. Y. 


PUMPS, VACUUM. 


P 


Allen = Billmyre Co., Inc., New 
amarienn Steam ed Co., Bat- 


tle Creek, Mi 
Dean Bros. Co., Indianapolis. 
Gardner Governor Co., The, 
Quincy, Ill. 


Ingersoll-Rand Co., New York. 

Lecourtney Co., Newark, N. J. 

ee Iron Works, Manistee, 
Mi 


Warren Steam Pump Co., Inc., 
Warren, Mass. 

Wheeler Mfg. Co., C. H., Phil- 
adelphia, Pa. 


UMPS, WATERWORKS. 


Allis-Chalmers Mfg. Co., Mil- 
waukee, Wis. 

American Steam Pump Co., Bat- 
tle Creek, Mich. 

Bethlehem Steel Co., Inc., Beth- 


ehem, Pa, 

Fairbanks, Morse & Co., Chi- 
cago. 

Gardner Governor Co., The, 


Quincy, Ill. 
Lecourtney Co., Newark, N. J. 


Manistee Iron Works, Manistee. 


Moore Steam Turbine Corp., 
Wellsville, N. Y. 
Murray Iron Works Co., Bur- 


lington, Iowa. 

Platt Iron Works, Dayton, O. 

Terry Steam Turbine Co., Hart- 
ford, Conn. 

Warren Steam Pump Co., Inc., 
Warren, Mass. 


BOILER FEED. 


PURIFIERS, 
Cochrane Corp., Philadelphia. 


Hoppes Mfg. Co., Springfield, O. 
Sims Co., The, Erie, Pa. 


PURIFIERS, 8 


TEAM. 
Andrews - ‘Bradshaw Co., 
Pittsburgh. 
ERS. 


The, 


PYROMET 


Bristol Co., The, Waterbury. 

Brown Instrument Co., The, 
Philadelphia, Pa. 

Republic Flow Meters Co., Chi- 


cago, Ill. 
Tagliabue Mfg. Co., C. J., 
Brooklyn. 


Taylor Inst. Co.’s, Rochester, 


Uehling Instrument Co., Pater- 


son, 


, ASH. 
Allen-Sherman-Hoff Co., 
Philadelphia, Pa. 


The, 


RECORDERS, LIQUID LEVEL. 


Bristol Co., The, Waterbury. 
Brown Instrument Co., The, 
Philadelphia, Pa. 


RECORDING INSTR 


Bacharach Ind. Instrument ‘Co., 


Pittsburgh, Pa. 

Bristol Co., The, Waterbury. 

Brown Instrument Co., The, 
Philadelphia, Pa. 

Simplex Valve Meter Co., 
Philadelphia. 

Taylor Inst. Co.’s, Rochester, 


—— _— Co., Pater- 


REDUCING WHEELS 


R 


Reo & Sons, Jas. L., N. Y. 


CTORIES. 
Botfield Refractories Co., Phila- 
delphia, Pa. 
Harbison - Walker Refractories 
‘ Co., Pittsburgh. 
Insulating peepee Corp., New 


ork, N. Y. 

Obermayer Co., The S., Chicago. 

Plibrico Jointless Firebrick Co., 
Chicago, Ill. 
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More than a vast display of 
i) mechanical equipment 


Here will be the men and machines 
that will help you to generate 

the cheaper and more abundant 
power of the future! 


HOUSANDS of miles of travel, weeks and months 

of study and inspection would be required to see the 

products, to interview the men and to gain the first- 
hand knowledge of the latest machinery, equipment and 
supplies that will be gathered on one great floor at the 2nd 
Midwestern Engineering Exposition at Chicago. 

A hint on application or a new idea gained from the 
hundreds of specialists who will be there to serve you with 
the knowledge each has gained in hundreds of plants, will 
be worth the cost of attendance. 


At the Chicago Power Show will be the leaders of 
powerdom — all foregathered to give of their experience 
to the common cause of progress. See these exhibits to 
advance yourself in your profession and take home prac- 
tical cost-cutting plans to your company. 


Exposition, Inc. 


Midwestern Engineering Fy 
53 W. Jackson Blvd., Chicago : 


| Meet with the Masters of Powerat the 
ChicagoPower Show 


Coliseum February 15°19" 
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Walsh Fire Clay Products Co., 

St. Louis, Mo. 
REGULATORS, DAMPER. 

Atlas Valve Co., Newark, N. J. 

Engineer Co., The, New York, 

Huyette Co., Inc., The Paui B., 
Philadelphia, Pa. 

a Regulator Co., Salem, 


ass. 
Mason Regulator Co., Boston. 
National Regulator Co., Chicago. 
Powers Regulator Co., Chicago. 
Robertson & Sons, Jas. L., New 


ork, 
Ruggles - Klingemann Mfg. Co., 
Salem, Mags. 


e 
Wing Mfg. Co., L. J.. New York. 
REGULATORS, FAN ENGINE. 
Atlas Valve Co., Newark, N. J. 
Foster Engineering Co., Newark. 
REGULATORS, FEED WATER. 
Atlas Valve Co., Newark, N. J. 
we" —_— Mfg. Co., Pitts- 


Mercon Regulater Co., The Chi- 
cago. 


Northern Equipment Co., Erie. 
Powers Regulator Co., The, Chi- 


cago, Ill. 
Ruggles - Klingemann Mfg. Co., 
Sal Mass. 


em, 
Sarco Co., Inc., New York. 
“S-C” Regulator Mfg. Co., The, 
Fostoria, Ohlo. 
Squires Co., The C. B., Cleve- 
land, Ohio. 
Wing Mfg. Co., L. J., New York. 
Wright-Austin Co.. coun 
REGULATORS, PRESS 
Atlas Valve Co., Newark, N. J 
Davis, Regulator Co. G. M., 
Chicago, II, 
Dean Bros. Co., Indianapolis. 
Fisher Governor Co., Inc., The, 
Marshalltown, Iowa. 
Foster Engineering Co., Newark. 
— - . mmeineering Co., Chi- 


Salem, 


Mason Regulator Co., Boston. 
Mercon Regulator Co., The Chi- 


Locke "hegutater Co., 
Mass. 


cago. 
Powers Regulator Co., The, Chi- 


cago, Ill. 

Ruggles - Klingemann Mfg. Co., 
Salem, Mass. 

Sarco Co:, Inc., New York. 

oueres Se. The, C. E., Cleve- 


and. 
mw Carlisle & ~~ 
Cleveland, Oh 
Tagliabue Mfg. Co, . J., 


REGULATORS, PUMP. 
me Regulator Co., The Chi- 


REGULATORS, TEMPERATURE, 
Atlas Valve Co., Newark, N. J. 
Bristol Co., The, Waterbury. 
Brown Instrument Co., The, 

Philadelphia, Pa, 
Powers Regulator Co., Chicago. 
Ruggles - Klingemann "Mfg. Co., 
Salem, Mass. 
Sarco Co., Inc., New York, N. Y. 
Tagliabue Mts. Co, CG J. 
Brooklyn. 
Taylor Inst. Co.’s, Rochester, 


REGULATORS, VOLTAGE. 
Westinghouse Elec. & Mfg. Co., 
East Pittsburgh, Pa. 


ace. DRESSING AND PRE- 
RVATIVE 


Me. in Mfz 
ROPE, WIRE. © °°” 4lbany- 
American Steel & Wire Co., 
cago and New 
_ RUST PREVEN' — 
we’ Chemical Co., Chi- 


SCALE “REMOVERS (Mechanical). 

General Specialty Co., The, 
Buffalo, N. Y. 

— Mfg. Co., Springfield, 


Liberty Mfg. Co., Pittsburgh. 
Pierce . The Wm. B., Buf- 
ane an i ». oe 
oto Co., The, Har 
SCREENS: artford, Conn. 
Link-Belt Co., Chicago, III. 
Stearns Conveyor Co., The, 
Cleyeland, Ohio, 
Stephen- Adamson Mfg. Co., 
Aurora, Il. 
SEAL RINGS 
Cooke Seal Ring, Chicago, Il. 
SEPARATORS AND EXTRAC- 
TORS, STEAM AND OIL 
Andale ppetnesting Co., Phila- 
delphia. 
Andrews-Bradshaw Co., Pitts- 
burgh. 


Cochrane Corp., Philadelphia. 

Elliott Company, Jeannette, Pa. 

Gardner Governor Co., The, 
Quincy, Ill. 

Hoppes Mfg. Co., Springfield, O. 

— Engineering Co., Chi- 


cago. 

Murray Iron Works Co., Bur- 
lington, Towa. 

National Pipe Bending Co., The, 
New Haven, Conn. 

National Valve & Mfg. Co., 
Pittsburgh, Pa. 

Pittsburgh Valve, Fdry. & Con- 
struction Co., Pittsburgh. 


Kan 
SPROCKET RIM 


POWER PLANT 
ENGINEERING 


Robertson & Sons, J. L., N. Y. 

sims Co., The, Erie, Pa. 

Strong, ‘Carlisle & Hammond 
Co., Cleveland, Ohio. 

Williams Valve Co., D, T., Cin- 
cinnati, Ohio. 

Wright-Austin Co., roy 


SEPARATORS, STEAM 


Griscom-Russell Co., New York. 
Nicholson & €o., W: H., Wilkes- 


Barre, Pa. 
SEWAGE EJECTORS. 


Blackburn - Smith Corp., The, 
New York. 
aroomene Bros. Co., Chicago, Ill. 


1 Tub e Co., Speen. 
iH. 


sLUICING SYSTEMS, 


Allen-Sherman- oft “~ The, 
Phi i eee Pa, 


SMOKE F' 
Littleford Bros., Cincinnati. 
SOOT BLOWERS. 


Bayer Co., The, St. Louis, Mo. 

Diamond Power Spec. Corp., De- 
troit, Mich. 

Huyette Co., Inc., The Paul B., 
Philadelphia, Pa. 

Marion Mach., Fdry. & Supply 
Co., Marion, Ind. 

vs. Bs 4 Cleaner Co., Du 


Boi 
SPEED REDUCERS CHAIN 


Morse Chain Co.. Tthaca, N. Y. 
SHERS. 


SPRAY AIR WA 


Binks any Equip. Co., Chi- 
cago, Ill. 
an Tower ie Inc., The, 


SPRAY “COOLING SYSTEMS. 


Binks Spray Equip. Co., Chi- 
cago, Ill. 
Buffalo Forge Co., Buffalo. 
Cooling Tower Co., Inc., The, 
New York, 
Power Lage Equipment Co., 
oe Mo. 


—— Steam Specialty Co., 
new ae Bedford, Mass. 


STACKS, 
Littleford goon Cincinnati, O. 
STAIR TREAD, ANTI-SLIP. 


Irving Iron Works Co., Long 
Island City, N 


Scully Steel & Iron Co., Chicago. 
STEAM TRA 


American District Steam Co., N. 
Tonawanda, N. 

Armstrong Machine Wwks., Three 
Rivers, Mich. 

Bundy Steam Trap Co., Nashua. 

Cochrane Corp., Philadelphia. 

Davis Regulator Co., G. M., 
Chicago, II1. 

Fisher Governor Co., aie The, 
Marshalltown, Iow 

Golden-Anderson Valve “Specialty 
Co., Pittsburgh. 

Illinois Engineering Co., Chi- 


cago. 
Johns-Manville, Inc., New York. 
Locke Regulator Co., Salem, 


Mass. 
Nicholson & Co., W. H., Wilkes- 
Barre, Pa. 
Patterson-Kelley, New York. 
Powers Regulator Co., Chicago. 
Sarco Company, Inc., New York. 
“S-C” Regulator Mfg. Co., The, 
Fostoria, Ohio. 
Squires Co., The C. E., Cleve- 
land, Ohio. 
Strong, Carlisle & Hammond 
Co., Cleveland, = 
Williams Valve Co., D . T., Cin- 
cinnati, Ohio. 
Wright-Austin Co., Detroit. 
Yarnall-Waring Co., Philadel- 


phia, Pa. 
STEAM TURBINES—POWER. 


Allis-Chalmers Mfg. Co., Mil- 
waukee, Wis. 

De Laval Steam Turbine OCo., 
Trenton, N. J. 

Elliott Co., Jeannette, Pa. 

Moore Steam Turbine Co., Wells- 


ville, N. Y. 

Sturtevant Co, B. F., Hyde 
Park, Mass. 

Terry Steam Turbine Co., Hart- 
ford, Conn. 


Westinghouse Elec. & Mfg. Co., 
East Pittsburgh, Pa. 
Wing Mfg. ot os L. J.. New York. 


STOCKS AN 


Toledo Pipe ge Mach. 
Co., The, Toledo, O 


STOKERS, CHAIN GRATE. 


Babcock & wes Co., The, 
New York, N. 

Burke Engineering” Co., Hol- 
land, Mich. 

Combustion Ene’r’s Corp., New 


or 
Laclede Stoker Co., St. Louis. 
Riley Stoker Corp., Worcester, 


STOKERS, FORCED D 


RAFT. 
Flynn & Emrich Co., Baltimore. 


STOKERS, HAND OP. 


ERATED. 
Armstrong Mfg. Co., Springfield, 


hio. 
Burke Engineering Co., Hol- 
land, Mich. 
Flynn & Emrich Co., Baltimore. 
Hofft Co., The M, A., Indian- 


polis, Ind. 
Kelly Foundry & Mach. Co., 
The, Goshen, Ind. 


ea Mach. Fdr’y & Supply 
» Marion, Ind. 
STOKERS, HOPPER FED. 
Flynn & Emrich Co., Baltimore, 
STOKERS, MEC. AL. 
‘American Eng’r’g Co., Phila. 
Armstrong Mfg. Co., Spring- 


eld, Ohio. 
oo ro Wilcox Co., The, 


rk. 

Burke Engineering Co., Hol- 
land, Mich, 

— Eng’r’g Corp., New 


Detroit Stoker Co., Detrvit. 
Flynn & Emrich Co., Baltimore. 
Hart Stoker, Ltd., The, Phila- 


Hofft Co., The M, A., Indian- 


apolis, Ind. 

Riley Stoker Corp., The, Wor- 
cester, Mass. 

Sturtevant Co, B. F., Hyde 
Park, Mass. 

TOKERS, OVERFEED AND 

UNDERFEED. 

Burke Engineering Co., Hol- 
land, Mich 

Combustion fone’ r’g Corp., New 


or’ 
Detroit Stoker Co., Detroit. 
Flynn & Emrich Co., Baltimore, 
Hart Stoker, Ltd., ‘The, Phila- 
delphia, Pa. 
vag Stoker Co., St. Louis. 
Riley Stoker Corp., The, Wor- 
cester, Mass. 
‘Westinghouse Elec. & Mfg. Co., 
ast Pittsburgh, Pa. 


ERS. 
Andale Engineering Co., Phila- 
Blackburn - Smith Corp., The, 


New York. 
Davis Regulator Co. G. M., 
Chicago. 
Dean Bros. Co., Indianapolis. 
Elliott Company, Jeannette, Pa, 
Ross Heater & Mfg. Co., Buffalo. 
Sarco Co., Inc., New York. 
Wright-Austin *Co., Detroit. 
STRAINERS, OIL. 
Bethlehem Shipbuliding Corp., 
Bethlehem, Pa. 
Blackburn - Smith Corp., The, 
New York. 
Elliott Co., Jeannette, Pa. 
Griscom- Russell Co., New York. 
Ross Heater & Mfg. 
Sarco Co., Inc., New York. 
STRUCTURAL STEEL. 
eo _— Co., Inc., Beth- 


SUPERHEATER, STEAM, 

Babcock & Wilcox Co., The, 
New York. 

Badenhausen Corp., Cornwells 
Heights, Pa. 

Heine Boiler Co., St. Louis, 

Power Plant Equipment Co., 
Kansas City, Mo. 

Power Specialty Lo New York. 


Superheater Co., The, New York. 
SWITCHBOARD 
Westinghouse Elec. & Mfg. Co., 


East Pittsburgh, Pa. 
SWITCHBOARDS, ASBESTOS. 
Johns-Manville, Inc., New York. 


‘CH 
Cutler-Hammer a Co., The, 
Milwaukee. 
TACHOM RS. 
Bristol Co., The, Waterbury. 
Brown Instrument Co., The, 
— Pa. 


Brady Conveyors hy P- in aaa 
Heine Boiler Co., St. Lo 
Littleford Bros., Stacianatl oO. 
Murray Iron Works eo B 

lington, Iowa. 
Sims Co., The, Erte, 
Springfield | Boller a" Spring- 


Walsh & Weidner Boiler Co., 
The, Chattanooga, Tenn. 
TELESCOPIC OILERS 
Nugent & Co. Wm. W., Chi- 


Bristol Co., The, Waterbury. 

National Regulator Co., Chicago. 
Power Specialty Co., New York. 
——. — Co., The, Chi- 


Ill. 
Tagliodus Mfg. Co., C. ‘. 

Brooklyn. 
eerie Inst. Co.’s, Rochester, 


RS, ;CORDING 
AND INDICATING. 
Bristol Co., The, Waterbury. 
Brown Instrument Co., The, 
Philadelphia, Pa. 
Taylor Inst. Co.’s, Rochester, 
LS D SUPPLIES. 
Hall-Will, Inc., Erie, Pa. 
Pilley eae | & Flue Brush 
Mfg. St. Louls, Mo. 
Williams Tool Corp., Erie, Pa. 


American Steel & Wire Co., 
Chicago and New York. 
SFORME N. 


Westinghouse Elec. & Mfg. Co., 
East Pittsburgh, Pa, 
TRANSMISSION ROPE. 
American Steel & Wire Co., 
Chicago and New York. 
MP’ ED AIR. 


Armstrong Machine Wks., Three 
Rivers, Mich. 


Co., Buffalo. — 


VALVES, A 
AND 


December 15, 1926 


Nicholson & Co., W. H., Wilkes- 
Barre, Pa. 


RAPS, RADIATOR 


Armstrong Machine Wks., Three 
Rivers, Mich. 

Sarco Co., Inc., New York. 

Strong, Carlisle & Hammond 
Co., Cleveland, Ohio. 


TRAPS, RETURN 


Bundy Steam Trap Co., Nashua. 
Kieley & Mueller, Inc., New 
York, N. Y. 
Sarco Co., Inc., New York. 
‘EAM AND RADIATOR, 


TRAPS, ST 
 Tilinois Engineering Co., Chi- 


fn 
0 Co., Inc., New York. 


TRAPS, VACUU. 


Armstrong Machine Wks., Three 


Rivers, 
Bundy Steam ‘Trap Co., Nashua. 
Strong, Carlisle & Hammond 


Co., Cleveland, Ohio. 


TRAVELING CRAN 


ES. 
Wellman - Seaver - — Co., 
The, Cleveland, O. 


ERS. 
Lagonda Mfg. Co., Springfield, 


TUBE 


Ohio. 
Scully Steel & Iron Co., Chicago. 
UBING 


Babcock & Wilcox ie <4 Co., 
The, Beaver Falls, P. 

Byers Co., A. M., Pittsburgh. 

ational Tube Co., Pittsburgh. 

Scully Steel & Iron Co., Chicago. 

Westinghouse Elec. &-Mfg. Co., 
East Pittsburgh. Pa. 

KAMLESS ST. 


TUBING, 8 
National Tube Co., Pittsburgh. 
ES, HYDRA 


De Laval Steam Turbine Co., 
Trenton, N. J. 
Worthington Pum & Ma- 


chinery Corp., New York. 
UNDERGROUND TING 
SYSTEM 


American District — Co., N 
Tonawanda, N. 
Baker Co., Inc, R. i ve Cam- 


ge, Mass. 
Sobee anTine, Inc., New York. 


Atlas Valve Co., Newark, N. J. 

Continental Valve & Equip. Co., 
Framingham, Mass. 

Dart Mfg. Co. EB. M., Provi- 


dence, R. I. 
VACUUM CLEANING SYSTEMS. 


Allen & Billmyre Co., Inc., New 


or’ 
VALVE D 


DISCS. 
rae. igs Packing Co., Palmyra, 
on“ Packing Co., Palmyra, 


Goodyear Tire & Rubber Co., 
Inc., ‘The, Akron, O. 
Goetze Gasket & Packing Co., 
New Brunswick, N. J. 
Jenkins Bros., New York. 'N. ¥ 
Kennedy Valve Mfg. Co., Elmira. 
Metallo Gasket Co., New Bruns- 


wick, N. J. 
New York Belting & P’k’g Co., 
New York. 


AL 

Atlas Valve Co., Newark, N. J. 
Foster Engineering Co., Newark. 
AL . ALTITU 


Golden-Anderson Valve Specialty 
Co., Pittsburgh. . 

Simplex Valve & Meter Co., 
Philadelphia. 


VALVES, AUTOMATIC CUT-OFF. 


Elliott Co., Jeannette, Pa. 

Fisher Governor Co., Inc., The, 
Marshalitown, Iowa. 

MATIC STOP 


Davis Regulator Co, G. M., 
Chicago, Ill. 
Foster antncortne: Co., Newark. 
Golden-Anderson Valve Specialty 
Co., Pittsburgh. 
Tuinois Engineering Co., Chi- 
0. 


Jeulins Bros., New York. 


Locke Regulator’ Co. , Salem, 


Mass. 
Ruggles - > ge Mfg. Co., 


ale 
VALVES, BLOW-OFF. 


Elliott Company, Jeannette, Pa. 
Homestead Valve Mfg. Co., 
Homestead, Pa. 

Jenkins Bros., New York, N. 

Lunkenheimer Co., Cincinnati,. 3: 
Powell Co., Wm., Cincinnati, O. 
Scully Steel & Iron Co., Chicago. 
Yarnall - Waring Co., Philadel- 


phia, Pa. 
VALVES, BY-PASS. 


Jenkins Bros., New York, N. Y. 

Kennedy Valve Mfg. Co., Elmira. 

Mason Regulator Co., Boston. 

National Valve & Mfg. Co., 
Pittsburgh, Pa. 

Pittsburgh Valve, Fdry. & Con- 
struction Co., Pittsburgh. 

Powell Co., Wm., Cincinnati, O. 


Scully Steel & Iron Co., Chicago. 
AL HECK, 


Golden-Anderson Valve Specialty 
Co., Pittsburgh. 
ee Valve Mfg. Co., 


estead, Pa. 
Jenkins Bros., New York, N. Y. 
Kennedy Valve Mfg. Co.,Elmira. 
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It would sealer: - 


be better to put them “on wheels” 





New, exclusive 
chuck enables the 
Red-E-Hallto 
cut close nipples 
without special 
adjustment. 


$ f.0. b. 

Erie, Pa. 
Completely equipped 
with Standard Motor, 


4 extra sets of Dies, 
Built-in Truck. 


Eight Value Features of the 
new Red-E-Hall 


1. Made of certified malle- §. Equipped with Timken . 


Patents 
applied for 


able castings—for light- Roller Bearings. 
ness plus sturdy strength. 6. Portability. Red-E- Hall 
2. Three speeds. . Built-in Truck. 
. Silent Chain Drive. 9. Four extra sets of dies. 
4 Friction Clutch insures 8. Drives hand stocks up 
easy starting and stopping. to 12”. 
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PORTABLE P PIPE THREADER | lddress 


Cte eke Se Co ane hota 


‘WILL, INC. Erie, Pa. 
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RED (9) HALL 
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F you really insist on the use of hand- 
operated tools for maintenance pipe 
threading in your plant it would really pay 
you to provide your workmen with some 
means of rapid transit other than their own 
motive power. 


Tramping back and forth from the ‘‘repair 
zone’’ to the tool room entails needless steps. 
That’s unproductive time. And you pay for it 
in the high labor charges on your cost sheet. 


_ You payfor it in delays that arrest production 


—that cause idle labor and idle machines. 


The new Red-E-Hall Portable Pipe Threader is 
the fastest thing that ever faced a length of pipe. 
By proven tests the Red-E-Hall has demonstrated 
its ability to cut time and labor costs 90%, com- 
pared with hand-operated tools. 


A new folder tells the whole story of Red-E-Halil’s 
ability to cut maintenance costs and speed up pro- ~ 
duction in your plant. Send the coupon for your copy. 


HALL-WILL, INC. 2Ure a tintabews ERIE, PA. 
; © 1926, Hall-Will, Inc. 
( HALL-WILL, INC., - Erie, Pa. 


the new Red-E-Hall Pipe Threader. 


> Name 


Send me a copy of your illustrated booklet describing 
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Locke Regulator 8 

Lunkenheimer Co., Cincinnati. 

Pittsburgh Valve, Fdry. & Con- 
struction Co., Pittsburgh. 

Powell Co., Wm., Cincinnati, O. 

Schutte & Koerting Co., Phil a- 
delphia. 

Williams Valve Co., The D. T., 
Cincinnati, Ohio. 


VALVES, FLOAT. 

Atlas Vaive Co., Newark, N. J. 

Davis Regulator Co., G. M., Chi- 
cago, Ill. 

Fisher Governor Co., Inc., The, 
Marshalltown, Iowa. 

Foster Engineering Co., Newark. 

Illinois Engineering Co., Chi- 
cago. 

Mason Regulator Co., Boston. 

Yarnall - Waring Co., Philadel- 
phia, Pa. 


Co., 


‘ VALVES, GATE. 


Jenkins Bros., New York, N. Y. 

Kennedy Valve Mfg. Co., Elmira. 

Lunkenheimer Co., Cincinnati. 

National Valve & Mfg. Co., 
Pittsburgh, Pa. 

Pittsburgh Valve, Fdry. & Con- 
struction Co., Pittsburgh. 
Powell Co., Wm., Cincinnati, O. 
Williams Valve Co., D. T., Cin- 

cinnati, Ohio. 


VALVES, GLOBE. 
Homestead Valve Mfg. Co., 
Homestead, Pa. 
Jenkins Bros., New York, N. Y. 
Kennedy Valve Mfg. Co., Elmira. 
Locke Regulator Co., Salem, 
Lunkenheimer Co., Cincinnati. 
Pittsburgh Valve, Fdry. & Con- 
struction Co., Pittsburgh. 
Powell Co., Wm., Cincinnati, O. 
Strong, Carlisle & Hammond 
Co., Cleveland, Ohio. 
Williams Valve Co., D. T., Cin- 
cinnati, O. 


VALVES, HYDRAULIC. 

Homestead Valve Mfg. Co., 
Homestead, Pa. 

Kennedy Valve Mfg. Co., Elmira. 

Williams Valve Co., D. T., Cin- 
cinnati, O. 

Yarnall - Waring Co., Philadel- 
phia, Pa. 


VALVES, NON-RETURN. 

Davis eee Co, G. M., 
Chicago, Ill. 

Elliott cn "Jeannette, Pa, 


POWER PLANT 
ENGINEERING 


Foster Engineering Co., Newark. 

Golden-Anderson Valve Speciality 
Co., Pittsburgh. 

Illinois Engineering Co., Chi- 


cago. 
Lunkenheimer Co., Cincinnati. 
Ruggles - Klingemann Mfg. Co., 
Salem, Mass. 
Schutte & Koerting Co., Phila- 
delphia 
Strong, Carlisle & Hammond 
Co., Cleveland, Ohio. 


VALVES, POP §&. 


AFETY 
Ashton Valve a * wg Mass. 
Lonergan Co., J. E., Phila., Pa. 
Lunkenheimer Co., Cincinnati. 


VALVES, 


PUMP. 
Crandall Packing Co., Palmyra, 


Fisher Governor Co., Inc., The, 
Marshalltown, Iowa, 
Ce Sons Co., Palmyra, 


Goodyear Tire & Rubber Co, 
Inc., Akron, O, 

Jenkins Bros., New York, N. Y. 

New York Belting & P’k’g Co., 
New York. 

Quaker City Rubber Co., Phila. 

United States Rubber Co., New 
York, N. Y. 


VALVES, RADIATOR. 


American District < Co., N. 
Tonawanda, N. Y. 

Jenkins Bros., New York, N. Y. 

Powell Co., Wm., Cincinnati, O. 

Sarco Co., Inc., New York. 


VALVES, REDUCING. 

Atlas Valve Co., Newark, N. J. 

Chaplin- tomy Mfg. Co.,' Pitts- 
burgh, Pa. 

Continental Valve & Equip. Co., 
Framingham, Mass. 

Davis Regulator Co. G. M., 
Chicago, Ill. 

Elliott Company, Jeannette, Pa. 

Fisher Governor Co., Inc., The, 
Marshalltown, Iowa. 

Foster Engineering Co., Newark. 

mee “ty Valve Specialty 

ittsburgh. 
Ilinols” Engineering Co., Chi- 


Locke Regulator Co., Salem, 
Mason Regulator Co., Boston. 
National Regulator Co., Chi- 


cago. 
Ruggles - Klingemann Mfg. Co., 
Salem, Mass. 


Powers Regulator Co., Chicago. 
Squires Co., C. E., Cleveland, VU. 


VALVES, REGRINDING. 
Homestead Valve Mfg. 
Homestead, Pa. 
Mason Regulator Co., Boston. 
Penberthy Injector Co., Detroit. 
Williams Valve Co., D. T., Cin- 
cinnati, Ohio. 


VALVES, REGULATING. 

Atlas Valve Co., Newark, N. J. 

Davis Regulator Co. G. M., 
Chicago. 

Foster Enginesring Co., Newark. 

Golden-Anderson Valve Specialty 
Co., Pittsburgh. 

Powers Regulator Co., The, Chi- 
cago, Ill. 

“S-C” Regulator Mfg. Co., The, 
Fostoria, Ohio. 


VALVES, RELIEF, 
Cochrane Corp., Philadelphia. 
Davis Regulator Co, G M., 
hicago. 

Fisher Governor Co., Inc., The, 
Marshalltown, Iowa. 

Foster Engineering Co., Newark. 

Golden-Anderson Valve Specialty 
Co., Pittsburgh. 

Illinois Engineering Co., Chi- 


cago. 
——— Regulator Co., Salem, 
J. E., Philadel- 


Co., 


8. 

Lonergan Co., 
phia, Pa. 

Mason Regulator Co., Boston. 

“S-C” Regulator Mfg. Co., The, 
Fostoria, Ohio. 


VALVES, RUBBER. 
ee Co., Palmyra, 


i. es 
New York Belting & P’k’g Co., 
New York. 
Quaker City Rubber Co., Phila. 
VALVES, SIGHT FEED. 
Nugent & Co.. Wm. W., Chi- 
cago, Ill. 


VALVES, STOP. 
Golden-Anderson Valve Specialty 
Co., Pittsburgh. 
Homestead Valve Mfg. Co., 
Homestead, Pa, 
Schutte & Koerting Co., Phila- 
delphia. 
VALVES, STOP AND CHECK. 


Golden-Anderson Valve Specialty 
Co., Pittsburgh. 
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VALVES, THREE & FOUR WAY. 

Nicholson & Co., W. H., Wilkes- 
Barre, Pa. 

VENTILATING APPARATUS. 
Buffalo Forge Co., Buffalo. 
Burt Mfg. Co., The, Akron, O. 
Coppus Engineering Corp., Wor- 

cester, Mass. 
New York Blower Co., Chicago. 
Sturtevant Co., 8 +» Hyde 
Park, Mass. 
Wing Mfg. Co., L. J.. New York. 

WALKWAYS, OPEN STEEL 

Irving Iron Works Co., 
Island City, N. Y. 


WATER COLUMNS AND 
ALA 


Keckley Co., O. C., Chicago, Ill. 

Lunkenheimer Co., Cincinnati. 

Reliance Gauge Column Co., 
The, Cleveland, 

oo Gauge Co., The, Pitts- 


urg. 
Wright-Austin Co., Detroit. 


WATER COOLING EQUIPMENT. 
Cooling Tower Co., Inc., The, 


New York. 
Power Plant Equipment Co., 


Kansas City, Mo. 
WATER PURIFYING APPA- 
RATUS 
Chemical Co., 


Long 


Paige & * Jones 
Permutit Co., 


Pittsburgh. 


WATER SOFTENING SYSTEMS. 
Cochrane Corp., Philadelphia. 
Dearborn Chemical Co.; Chicago. 
sy R Jones = Co., 

New 
Permutit Co., The, New York. 
caife & Sons Co., Wm. B., 

Pittsburgh. 


WHISTLES. 
Lonergan Co., J. E., Phila. 
Powell Co., wm., Cincinnati, oO. 


WIRE BRUSHES. 
Pilley Pkg. & Flue Brush Mfg. 
Co., St. Louis, Mo. 


wa EVERY DESCRIP- 


American Steel & Wire Co., Chi- 
cago and New York. 


WIRE ROPE AND FITTINGS. 
American Steel & Wire Co., Chi- 
cago and New York. 
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and Handling 


and handling costs. 


Here’s a 


claiming System, 
height to 


problem as well. 








This ey HOLOTILE Installation saved its entire cost AT THE 
RT. It’s been cutting OPERATING costs ever since. 


The Stearns Conveyor Co., (Owned by Chain-Belt Co.) 


Main Office and Works: St. Clair Avenue at East 200th Street, CLEVELAND, OHIO 


Branches In New York City, Buffalo, Milwaukee, Los Angeles, San Francisco, Chicago, 


Detroit, St. Louis, Portland, Ore., 


ENTIRE COST “right off the bat.” 
GOES ON SAVING by the way it cuts labor 


NA 


Saved Its Cost 


‘Right off the Bat”? 
Oo lend 


STEARNS -HOLOTILE Coal Storage 


System often saves its 
Then it 


Case in Point 


As originally planned, this boiler-house (at 
the Lambert Tire & Rubber Co., Barberton, 
Ohio) was to have the ordinary internal over- 
head bins for coal storage. 
STEARNS-HOLOTILE Storage and Re- 


By using this 


however, their engineers 


discovered that enough could be saved 
through the oo te i reduction in building 
for the entire cost of the 
STEARNS- PHOLOTILE installation — and 
that it permanently simplified the handling 


Ask for New Balletin 106-D 


Philadelphia, Pittsburgh, Minneapolis, etc. 
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If you are now threading pipe by 
the RAPIDUCTION method 


you already know 


—that the Williams RapimpucTIon gives you 
threads three times as fast—and at lower cost. 

You know that a complete set of chaser bits 
for the RapipucTIoNn weighs only 8 pounds—or 


- 136 pounds less than those used by old type 


machines. 

Inexpensive chaser bits—easily handled—in- 
dividually replaced. If you snip one, you re- 
new that one only. No need for the whole new 
set that an old-time die head would require. 
No recutting—ever ! 

And of course you know that a single die head 
covers the complete range of the machine—when 
you're using the RAPIDUCTION. 

Write for a full description of the RAPIDUCTION 


machine. 
Williams Tool Corporation Erie, Pa. 


WILLIAMS 


wI LL LI AM 1s 
POWER PIPE MACHINE 


WHEN OTHERS FAIL 
USE A “TOLEDO” 


An 8” water line threaded in a 
few moments with this “TOLEDO” 
tool. Portable, compact, and easy 
to operate, “TOLEDO’S” represent 
the utmost efficiency in pipe tools. 

Our catalog will be sent on re- 


quest. 
Insist on a Genuine 


"TOLEDO 


THE TOLEDO PIPE 
THREADING MACHINE CO. 


TOLEDO, OHIO 
New York Office, 72 Lafayette St. 











Howard 
Guided 
Expansion 
Joint 
For Pipe Line Service 


Eliminates trouble from Expansion and Con- 
traction, saves space, labor and repair bills; 
the construction is mechanically correct. 


ALBERGER HEATER CO. 285 Chica 
HOWARD IRON WORKS Buffalo, Ny 


FRAMANCO 


Trouble-Proof 


"| FORGED STEEL 


Fittings, Flanged 
and Boxed Unions 


Framanco Screw om Made only by the 

Union showing renewable ° 

tapered joint—tight after Continental Valve & 
Equipment Co. 


many times making and 
les Offices and Works: 


breaking. 
S 
Write for Full 82 sierbort St., Framingham, Mass. 
° hi ffice: 
Information 80 ent fe ceon Blvd. 














No Matter What! 


This company is serving many public 
utility corporations and private power 
plants with a splendid record of service 
and satisfaction wherever POWER PIP- 
ING installations have been made. We 
welcome inquiries on any problem, no 
matter what complications may be in- 
volved. Make your problem OURS by 
telling us what it is! 


POWER PIPING COMPANY 
829 Beaver Ave., N. S., 
Pittsburgh, Pa. 








INCORPORATED 
Cambridge, Massachusetts 


R.H.BAKER ((;OMPANY 


Industrial 


Complete Systems 
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CLASSIFIED RATES 
Advertisements in the Signboard Section which come 
under the classification “Position Wanted,” “Help Wanted,” 
“Salesmen and Agencies,” “Business Opportunities,” “Pat- 


ent and Patent Attorneys” and “Technical Books” will be 
set in type as shown below and published at the rate of 


50 cents a line 
each insertion, 6 words to a line; minimum sold, 4 lines. 


For display of any advertisement under the classified 


DISPLAY RATES 


Advertisements in Signboard Section which come under 
the classification “Equipment for Sale,” “Equipment 
Wanted,” “Educational and Instruction,” and “Miscellane- 
ous” are set in display space of the following sizes and at 


these rates: 

EEN: csusccuescéuce ee | Pn an 
DAs Seas sedsstsecs ee 1 col. (8% 4 ep 43.35 
BEB. c.scceobeeeeess SORO 2 col. (17 in.)....:+; 8500 


Not less than one inch to be sold in these classifications. 


For advertising rates under other headings in this sec- 
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headings see sizes and rates in column at right. 


tion, see column at left. 








POSITIONS WANTED | 


SALESMEN AND AGENCIES 








Position Wanted—By engineer with 15 years’ ex- 
perience. Has broad knowledge of plart man- 
agement. 36 years. Married. Will go any- 
where. Address Box 876, POWER PLANT 
ENGINEERING, 53 W. Jackson Blvd., Chi- 
cago, IIl. 








SALESMEN AND AGENCIES 





Manufacturers’ Agents Take Notice. The firm 
of W. H. Nicholson & Co., Wilkes-Barre, Pa., 
manufacturers of the well known line of Nichol- 
son steam specialties, including the pistom op- 
erated super trap, separators, four-way valves, 
etc., desires to place the exclusive agency of 
these specialties in the following cities: Chicago, 
St. Louis, Indianapolis, Minneapolis, Knoxville, 
Nashville, Little Rock, Duluth, and Syracuse, 
N. Y. If interested, .advise the lines you are 
now hardling and the territory you can advan- 
tageously cover and will send you our proposi- 
tion. 





WANTED—Sales engineers with boiler treat- 
ment experience. Exclusive territories are avail- 
able. Liberal commissions. Address Box 880, 
Power Plant Engineering, 53 W. Jackson Blvd., 
Chicago, Ill, 





STEAM SPECIALTY SALESMAN wanted 
to represent us in open territory. Good com- 
missions. FRANCE PACKING COMPANY, 
6512 State Road, Tacony, Philadelphia, Pa. 





Mechanical engineer established 20 years as ex- 
clusive New York sales agent for manufacturers 
of pumps, power plant and mechanical equip- 
ment, desires additional lines of well advertised 
equipmert of real merit. Address Box 877, 
POWER PLANT ENGINEERING, 53 W. 
Jackson Blvd., Chicago, Ill. 


WANTED—One new line with merit by live 
selling organization covering entire Pacific Coast. 
Our men specialize on equipment for refinery 
and industrial plants. Address Box 879, Power 
Plant Engineering, 53 W. Jackson Blvd., Chi- 
cago, Ill. 








HELP WANTED 





Assistant Test Engineer Wanted: Prefer young 
man mechanical engineering graduate with two 
to four years’ experience on power house and 
power plant efficiency testing. Write Box 882, 
giving details of experience, age and salary de- 
sired. Care POWER PLANT ENGINEER- 
ING, 53 West Jackson Blvd., Chicago, IIl. 





Large midwestern construction concern is 
seeking high grade engineer capable of super- 
vising the construction of new factories and 
power plants. Must thoroughly understand in- 
stallation of equipment for machine shops and 
foundries. Prefer man about 35 years old who 
has had experience in engineering department of 
concerns who are contracting for the installation 
of manufacturing plants. Location in central 
Indiana, Position permanent. State previous 
experience and salary desired. Address Box 881, 
Power Plant Engineering, 53 W. Jackson Blvd., 
Chicago, IIl. 





A company located in the central west has 
opening for two erecting engineers of heavy 


machinery. Piping experierrce necessary. Give 
experience in first letter. Address Box 873, 
Power Plant Engineering, 53 W. Jackson Blvd., 
Chicago, Ill. 


BUSINESS OPPORTUNITIES 





Will sell outright or on a royalty basis a 
patented three-in-one valve. A splendid oppor- 
tunity for specialty marrufacturer with proper 
manufacturing and selling facilities, Embodies 
three features, ordinary control, check and globe 
which assure wide usage. Complete details will 
be furnished on request. Address Box 875, 
Power Plant Engineering, 53 W. Jackson Blvd., 
Chicago, IIl. 








PATENTS AND PATENT 
ATTORNEYS 





A. P. CONNOR, Consulting Electrical and 
Mechanical Engineer. Attorney-at-law and Solic- 
itor of Patents and Trade-Marks. Results guar- 
anteed. 121 Carroll St., S. E., Washington, 
D:-c. 





PATENTS—Booklet free. Highest references, 
Best results. Send drawing or model for search 
and report. WATSON E. COLEMAN, Regis- 
tered Patent Lawyer, 724 9th Street, Washing- 
ton, D. C. 








MISCELLANEOUS 





SERVICE TO SUBSCRIBERS—If you want 
information regarding any kind of power plant 
apparatus or supplies, write to Subscribers’ Serv- 
iceys POWER PLANT ENGINEERING, 53 W. 
Jackson Blvd., Chicago, Ill., and tell us what 
you would like. The Service will be glad to give 
you such informtiaon and put you in touch with 
manufacturers who can supply your needs. 
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EQUIPMENT WANTED 








EQUIPMENT FOR SALE 


EQUIPMENT FOR SALE 

















H bel fi 
1—250-hp. Heine Sa 
1—72-in. x 18- nea RT Bolle 
1—200 to 300-hp. Oil Engine and Generator. 
2—Heavy open top a Tanks about 
6 ft. dia. and 12 to 25 ft. high. Prefer 
with conical holiaen. Address Box No. 872 
Power Plant Engineering 
53 W. Jackson Blvd., Chicago, Ill. 


otter 130 lb. pressure. 








Wanted 


300 to 450 K. W. alternating current, direct 
conrtected unit, either 2,300 volts with trans- 
formers for ve v., or can use straight 
low voltage se 
Also suitable ~ (ASME) high pressure.. 
American Emblem Co. 
39 Cortlandt St., New York, N. Y. 











Use this service 
to meet your 
business 
requirements 


The scope of Signboard Sec- 
tion service is wide. That’s 
why it is so successful and 
why it fits your requirements. 
Place your message under the 
classification suited for your 
particular appeal. 


Business Opportunities 
Education and Instruction 
Equipment For Sale 
Equipment Wanted 
Help Wanted 
Miscellaneous 
Proposals and Bids 
Patent Attorneys 
Patents For Sale 
Position Wanted 
Salesmen and Agencies 
Technical Books 


Use the Signboard 
Section for Quick 
Action and Results 





For Sale: Plant Changed to 


Electric Drive 


Complete power plant. 


3—400 hp. Stirling boilers equipped with Green chain grates, coal 
conveyors, hoppers, boiler feed pumps, heater and stoker engine. 

2—11xll1x12 Westinghouse air pumps. 

1—Steam-driven Vilter ammonia compressor 23x46, Corliss engine 


30x48, 


2—40-ton Swenson evaporators, complete with condenser, receiver 


tanks and pumps. 


3—Wheeler steam condensers, 560 1- -in. brass tubes, 8 ft. long. 
2—Wheeler steam condensers, 360 1-in. brass tubes, 8 ft. long. 
2—Float valve control pumps 5x5x5 with receiver tank (Dean Steam 


Pump Company). 


2—75 kw., 220 volt, d c. steam-driven Western Electric generators 
complete with switchboard, meters and circuit breakers. 


2—1500 gal. 


F. M. Prescott centrifugal condenser pumps, direct-con- 
nected to 50 hp., 220 v., d. c., 700 


r. p. m. Crocker Wheeler motors. 


2—1000 gal. Platt Iron Works centrifugal pumps, direct-connected, 
35 hp., 220 v., d. c., 1275 r. p. m. Western Electric motors. 


Box 878, Power Plant Engineering, 53 W. Jackson Blvd., Chicago 








H.R.T. Boilers 
3-200 H.P. 150 lb. Pressure ASME.$1100 ea. 
2-150 H.P. 150 lb. Pressure ASME.$ 800 ea. 
1—200 H.P. 125 lb. Pressure PENN.$ 800 
250 Volt D.C. Unit 
200 Kw. G. E. dir. con. 20x24 Erie _ 
4 valve eNgine......ccccccccccccceeee $1500 
A.C. Units 
400 K.V.A. G. E. 3 Phase 240 Volt dir. con, 
22x30 Erie Ball 4 valve engine, with Exciter 
and Switchboard, complete........... 5750 
125 K.V.A. Ridgway 240 Volt dir. con. 
14x15 Ridgway engine, Exciter and —. 


DEE ccc akhisterckusctiae Seance poeta ons $18 
Turbo-Generator Sets 100 to 1000 VA, 


POWER MACHINERY, INC., 
278 Newark Ave. Jersey City, N. J. 


Engine Generators, 2 and 3 Phase, 
Cycles 
150-Kv-a. Burke-Skinner Uniflow. 
150-Kv-a. Westinghouse-Hamilton Uniflow. 
125-Kv-a. Allis-Harrisburg. 
50-Kv-a. Crocker-Wheeler-Ames. 
150-Kw. General Electric Ames. 
635-Kv-a. General Electric-Rice & Sargent. 
Direct Current 
50-Kw. Crocker-Wheeler-Ames. 
50-Kw. General Electric, 3 wire, Erie Ball. 
75-Kw. Crocker-Wheeler, 3 wire, Harrisburg. 
75-Kw. Westinghouse-Erie- Ball, 
125-Kw. General Electric, 3 wire, Erie Ball. 
275-Kw. General Electric-Wetherill. 
Large Stock Turbo — 
Send for New C 


GEORGE SACHSENMAIER co. 
934 N. Third St. Philadelphia, Pa. 








Steam Engine For Sale 


1 Watts Campbell. Corliss, 
Heavy Duty Steam Engine. 


450 H. P. 

Complete, practically new 
Size: 24x42 

Speed: 85 R. P. M. 
Steam Pressure: 125 lb. 


F. O. B. Passaic, N. J. 
BOX 870 
POWER PLANT ENGINEERING 
53 W. Jackson Blvd., Chicago, Iil. 


For Sale 
Two 150 H.P. Return Tubular Boilers. 
Approved pressure 150 Ibs, 
Adolph Coors Company 
Golden, Colorado 








BOILERS ASME Code 


627 H.P. Sterling, 160 lb. with superheaters, 
soot blowers and Taylor stokers....... 5S 
= H. P. Sterling, 1601b. hand fired, with sone 


ack . t 

300 HP. (2) Sterling, 160 1b. (no stoker).... 4200 
POWER. PLANT EQUIPMENT ‘co. 
39 Cortlandt St., New York City, N. Y. 














FOR SALE 
FOR SALE: 312 kv-a. Ft. Wayne, 2, - “Vey 
3-phase, 60-cycle generator, 250 r.p.m., direct 
connected to left- uckeye double ec- 
centric, bored = type 20 by 21 engine 
belted exciter. Very low price if sold before 
moving. 


Goodman Engineering Co. 
9612 Thorn Ave., Cleveland, oO. 


** Air Compressors ic. 


12% x10 Am.-Fairhurst 355 ft.—100 ais. Belted. 
_— Ing.-Rand Belted—50 Hp. 200-3-60 motor. 
000 fr. 2-stage Ing-Rand Dir-con 2200-V motor. 
ome Size. New Automatic tank outfit complete, $107 
Many others---Also Centrifugal Pumps, Steam Pumps 


ROY C. WISE, 1642 Mosadnock Bidg., Chicago 
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tance from the 
: Expansion Joints 
to keep the pipe 


slip reducing heat in true alignment 


and friction on the and assure a 
packing — packing straight thrust of 
lasts longer — joint the Expansion 
remains tight. Joint Slip. 


ADSCO EXPANSION JOINTS 


Are Built for Every Possible Serv- 
ice Requirement; for any Pressure 
or Temperature. Many have been 
in use 40 years. 


Use the coupon below for Bul- 
letin 201. It is more than a cata- 
log. It is a reference book, useful 
to any engineer who may ever 
specify Expansion Joints. 


AMERICAN [)ISTRICT STEAM COMPANY 


aes Sennen worms Y 


Offices: New York, Chicago, Seattle 


w000Pin This Coupon to Your Letterhead: . 


SEGRE e ES 


AMERICAN District STEAMCOMPANY North Tonawanda, N. Y. 


Please send Bulletin 201 on Adsco Expansion Joints to 
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|PIPING CONTRACTOR | 


AWB, 




















he. NTRACTOR 
V7 for the instal- 
lation of piping in 
central stations, 
industrial plants, 
public institutions 
— referring to the 
best installations 
of every descrip- 
tion in all sections 

of the country. 

















ecAssociates 


WILLIAM H. MILLER R. A. WIDDICOMBE 
S. AUSTIN POPE 


26 North Jefferson Street, Chicago 


Licensee: Sargol Foints (Patented) 
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The Babcock & Wilcox Tube Co. 


Manufacturers of 


For Stationary, Locomotive 
and Marine Boilers 


For over twenty years, the Company’s 
mills have been making high grade tubes 
for Babcock & Wilcox boilers. The same 
careful selection of raw materials, close 
supervision of manufacture and rigid final 
inspection are followed whether the tubes 
are made for Babcock & Wilcox boilers 
or for any other purpose. 


WORKS AND GENERAL OFFICES, BEAVER FALLS, PA. 


. New York, 85 Liberty St. Chicago, Marquette Bldg. 
Pittsburgh, Farmers Deposit Philadelphia, Packard 


ldg. Bldg. 
Boston, 49 Federal Street Cleveland, Guardian Bldg. 
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the 


Spiral 


Stripe 


protects you against 
mistakes and substitution 


Also look for name and 
year rolled in metal 





F Sprin sdale Plant f 
Byers Pipe Installed for 


Service Water Lines 
(Both Raw and Filtered) 


Condensate Suction and 
Discharge 
Deaerating Heater Overflow 


Boiler Feed 
(Both Suction and Discharge) 


Blow-off Tank Drains 
Safety Valve and Blow-off Vent 
Piping 


Return Lines from Steam Traps 
Air Lines from Condensers 
Air Washers and Filter Lines 
Drinking Water, Etc., Etc. 


*Consulting Engineers 
Sanderson & Porter 














New York City 
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Arteries of Byers Pipe 


for Better Health 
and Longer Life 


Springdale Plant of the West 

Penn Power Company, near 
Pittsburgh, after eight years’ 
growth, boasts a capacity of 
160,000 K. W. 


"Ts lusty young giant, the 


In their efforts to make this. 


plant one of the most efficient in 
the country, the engineers* did not 
overlook the importance of good 
pipe in securing low maintenance 
cost and absence of shut-downs. 


Thus, Byers Pipe of genuine 
wrought iron was specified and in- 
stalled for a wide variety of ser- 
vices where corrosion has to be 
reckoned with and where failures 
are likely to be expensive. 


To choose materials with a prop- 
er regard for the service they are 
to perform is, of course, one of the 
fundamentals of good engineering. 
The selection of pipe materials in- 
volves an appreciation of differ- 


ences in corrosive conditions ex- 
isting in various lines. Thus, 
wrought iron, with its long record 
of durability, enters into the cal- 
culations of every good engineer, 
realizing that it fills, at a relatively 
low cost, the need for a material 
of dependable physical properties 
and high rust resistance. 

In addition to these properties, 
Byers Pipe is noted for its good 
threading qualities; it is now also 
being successfully Van-Stoned, a 
fact which adds greatly to its 
range of usefulness. 


Specify Byers Pipe and Byers Nipples 
Ask for Bulletin No. 38 
‘The Installations Cost of Pipe”’ 


Free on Request 


A. M. BYERS COMPANY 


Established 1864 Pittsburgh, Pa. 
New York Philadelphia Boston Chicago 
Los Angeles Cleveland Cincinnati 
Rochester St. Louis Tulsa Houston 
Jacksonville Birmingham 


Distributors in all Jobbing Centers 








BYERS PIPE 


GENUINE WROUGHT IRON 
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Testing to prove 
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HE processes to which the steel is subjected in the manufacture of 


“NATIONAL-SHELBY” Boiler Tubes are so severe that they . 


amount in themselves to a dependable test of the material. In addition, 
all finished tubes are subjected to a hydrostatic pressure test as required 
by standard specifications and to various manipulating tests on sections 
cut from the actual tubes, including the flattening, flanging and crush- 
ing tests required by the A.S.M.E. Boiler Code and the A.S.T.M. Speci- 
fication (for details of these tests see “NATIONAL” Bulletin No. 12, 
page 12); and, though not required by specifications, the pin test shown 
in the illustration is frequently made. 
These tests, and the fact that the material is uniform and dependable 
enough to withstand the severe processes in manufacture, insure to the 
consumer tubes of exceptional uniformity — ductility — strength — and 
dependability in service. 

Other steps in the manufacture of “NATIONAL-SHELBY” 


Seamless Boiler Tubes will appear here soon. For the com- 
plete story, write for a copy of “NATIONAL” Bulletin No. 12. 


NATIONAL TUBE COMPANY, PITTSBURGH, PA. 


DISTRICT SALES OFFICES IN THE LARGER CITIES 





me NATIONAL acvenruses 


(SHELBY, 
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Thousands of Pounds of 
Pure Charcoal Iron Daily 































































7 requires the output of 20 furnaces to keep busy these enormous cooling 
tables in Reading’s new tube mill. 


Yet even this vast quantity of metal is no more than enough to keep abreast 
with the growing demand for Genuine Charcoal Iron Boiler Tubes made the 
“Reading” way. 

If you have a definite idea of how long boiler tubes ought to last, change 
over to ‘‘Reading”’ and note how well they agree with your theory. 


READING IRON COMPANY 


=] 

al READING, PA. 

4 Also Manufacturers of Genuine Wrought Iron Pipe 

=] Boston New York Los Angeles Tulsa Dallas 

ra og Detroit 2 =e = Buffalo 
Cincinnati hicago Cleveland 


READING 


CHARCOAL IRON BOILER TUBES 
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Cuts valve costs in half 


OSTS count in these days and the cost of a valve is 

by no means its first cost. Figured on the cost per 

year of leak-tight service, Reverso Valves win their way 
with the closest buyers. 

Both seat and disc being easily reversible, the life of 
Reverso is doubled by this feature alone with no extra 
expense. Then each side of both the seat and disc are 
good for many regrindings. 

Leading industries are specifying Reverso because of 
the unusual records they are making in economy. 
Engineers prefer them because of the time, trouble and 
repairs they save. | 

Order from your dealer and see for yourself. Write 
for bulletin No. 15. , 

REVERSO: Bronze Body for 200 lbs. Pressure. Al oy exh ry lay 
Total Temperature, 550° F i m4 | : 0)) 

IROVERSO: Iron Body for 150 Ibs. Pressure. 


Total Temperature, 450° F DeValvevith th aepedidliicone 


The D. T. Williams Valve Co. Cincinnati, Ohio 








Yes, this is FABRICATION ERECTION 


the valve FORGE °* GAS WELDED HEADERS 
with the | HHT WUD aa rie 
Anum-Metl STAM PRESS wAVED COMMLETE POWER 
. - AND THHPERATURES PONG AALS 
Dise and | 


_ ATIONAL VALVE AND “oto aa 
Seat! Es ay 


itl te blab din Le ang hchran ob ner 8 





—the same metal that has 
saved so much money, 
time and trouble in the 
valves and seats of Strong 
Steam Traps—now is 
available in the disc and 
seat of this Strong Heavy ES 
Duty Valve, built right : Decal 
from top to _ bottom. a ‘atalo 
Guaranteed for a year of STRONG ee m sf 


leaktight service—but we oe YARNALL-WARING Co. 
can’t describe it here—so Heavy Duty : be etraric inne od 
write now for circular. Ae a 
It’s a real yalve. Valve Leak- ao Zell 
The Strong, Carlisle Tight for at 


& Hammond Co. Least One 


1392-94 West Third St. 
Cleveland, Ohio Year 
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On WATER COLUMNS 
use this small 

EVERLASTING 

Valve 







Because Everlasting Valves 
are so universally recom- 
mended as the valves that 
give trouble-free and drop- 
tight service on both high 
and low pressure boilers, 
you may have overlooked 
the many other places 
around the plant where 
they can effect economies 
in time and expense. 


For Boiler 
Blow-Off 


For example, the style 
shown above is making 
good on blow-downs for 
Water Columns, Soot 
Blower Drains, Throttle, 
Air, Gas and other service. 


CEE e Valves are 
. GUARANTEED 
DROP-TIGHT FOR 
TWO YEARS. They 
are self-cleaning,  self- 
grinding, =o 
an ave no stuthrg ° ° 
box, packing or repairs. Write for full informa- 


tion and valve booklet. 


Scully Steel & Iron Co. 


P. O. Box 814, Chicago, Illinois 











someone to break 

his neck before you 

put Babbitt Rims 

on your overhead @ 
valves? 


Don’t Wait! It’s Bound to 
Happen if You Do! 


Don’t Delay! Buy 
Now! Safety First 


Babbitt Steam Specialty 
Co., Inc. 


Are you waiting for 9 


55 S. Water St. 
New Bedford, Mass. 











cca - 


DESIGNERS AND BUILDERS 


VALVES - FITTINGS 
APPLIANCES 


OF EVERY DESCRIPTION 


For the installation of Steam, 
Gas,Water, Air and Hydraulic Piping 


| 
PITTSBURGH VALVE, FOUNDRY & CONSTRUCTION (0. | 
a 


PITTSBURGH PA. 











Safety, Dependability 
and Economy 


Essential factors to be considered in 
every Power Plant. 


POWELL 
VALVES 


insure entire satisfaction. 


White Star Valves 
adapted to most any 
service demands are 
especially designed 
for unusual condi- 
tions. 


All White Star Valves 
are furnished with 
Powellium nickel 
discs. Both globe and 
gate valves are ob- 


Boa TR 


4 

~ Ry Ug 

Be. A t es 
et ae 

/ = 

Hit} 

| | 

ro 

7 ‘ S 





Fig. 375 tainable with renew- 
WhiteStarGate able seats. 
Valve. Sizes % 
to 3 inch. 


Seats and discs, the two essential 
wearing parts of these valves, are 
constructed for 
long life and ease 
in regrinding when 
necessary. The re- 
newable features 
offer considerable 
economy for length 
of service ob- 
tained. 


Specify POWELL 
WHITE STAR 
VALVES on your 
next requirement oe 
and be convinced. Fig. 102 
Circulars on re- White Star Globe 


Valve. Sizes % to 3 
quest. inch. 





The Wm. Powell Company 


2521-2531 Spring Grove Ave. 
CINCINNATI OHIO 
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KENNEDY Valves for power plants range all the 
way from low-pressure valves for condenser 
lines to extreme high-pressure valves for superheated 
steam at 750 deg. Fahr. 


These valves are built in a wide variety of sizes 
and types and for various methods of operation. Their 
design and construction are. based on 50 years of 
experience in meeting every conceivable requirement 
and their thorough reliability is best indicated by the 
records of old-time Kennedy Valves that are still in 
use all over the country after a score or more years 
of service. 


The complete line of Kennedy Valves, Pipe Fittings 
and Fire Hydrants is fully described and listed in 
catalog which will be sent on request. 


BRANCHES: 
NEW YORK CITY: 128-132 White St. CHICAGO: 228N.3 
BOSTON: 47 India St. SAN FRANCISCO: 448450 Tenet St, 
SALES OFFICES: 

Philadetphia El Paso 

Cleveland Los Angeles 

Kansas City, Mo. Seattle 

Salt Lake City 
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Automobile Wheels 


Yes, there is a connection. It is 
no small part that Jenkins Valves 
play in the daily production of 
thousands of automobile wheels. 


In the plant of the Kelsey Wheel 
Co., Detroit, are many Jenkins 
Valves —in service because Mr. 
George Seiger, Power Plant En- 
gineer, can rely on them to aid 
in keeping his plant at its highest 
efficiency. 


The valves shown above are on 
the soot blowers. They are Jen- 
kins Extra Heavy Bronze Globe 


and Valves 


Valves suitable for 300 pounds 
working steam pressure. 


Below are illustrated a Jenkins 
Automatic Equalizing Stop and 
Check Valve and Jenkins Extra 
Heavy Iron Gate Valve on line 
to header. 


There are Jenkins Valves for prac- 
tically every valve requirement. Fur- 
nished in bronze and iron, in standard, 
medium pressure, and extra heavy pat- 
terns. At supply houses everywhere. 
Assure long time valve service by in- 
sisting on genuine Jenkins Valves— 
always marked with the Jenkins 
Diamond. 


Fig. 293 


Flanged Jenkins Extra Heavy Iron 
Body Automatic Equalizing Stop and 
Check (Non-return) Angle Valve. 
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GATE VALVE 


STEEL 


GLOBE VALVE 


LUNKENHEIMER STEEL VALVES 


PROCURABLE FOR 
250, 400, 600 AND 900 LB. W. S. P. 


Columbus Railway, Power & Light Co., 
Columbus, Ohio. 


Illinois Electric Power Co., Peoria, Ill. 
United Light & Power Co., Davenport, Ia. 
Nebraska Power Co., Omaha, Nebr. 
Columbia Power Co., Columbia, Ohio. 
Philadelphia Electric Co., Philadelphia, Pa. 
Long Island Lighting Co., Northport, N. Y. 
Narragansett Electric Light Co., 
Providence, R. I. 
Dow Chemical Co., Midland City, Mich. 


San Antonio Public Service Co., 
New Braunfels, Texas. 


Portland Electric Co., Portland, Ore. 


‘ 


Among the Central Power Stations and Industrial Plants which are large 
users of Lunkenheimer Steel Valves for 400, 600 and 
900 lb.W. S. P. are the following: 


Anaconda Copper Co., Perth Amboy, N. J. 
Connecticut Light & Power Co., 

Devon, Conn. 
Detroit Edison Co., Trenton Channel, Mich. 
Detroit Edison Co., Marysville, Mich. 
Reynolds Tobacco Co., Richmond, Va. 
Peoples Gas & Electric Co., 

Mason City, Iowa. ; 
Detroit Public Lighting Commission, 

Detroit, Mich. 
General Engineering & Management Corp., 

_ St. Petersburg, Fla. 
Potomac Electric Power Co., 

Bennings, D. C. 
Solvay Process Co., Syracuse, N. Y. 


THE LUNKENHEIMER ce. 


——= “QUALITY "== 
CINCINNATI, OHIO, U. S. A. 


NEW YORK CHICAGO BOSTON LONDON 
EXPORT DEPT. 129-135 LAFAYETTE ST..NEW YORK 
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VALVES / LASTING SERVICE 


in this economical Shop 










Open Last 
Close First 





The Hovaleco Blow-Off Valve 





Homestead Protected Seat gives 
from two to three times the 
service of ordinary valves on 
steam, air and hydraulic services. 


i 


Phree- eee, Seer 
Valv 





Straight-Way 


a 


omg 4 hs "3 Quarter-Turn 

in 3-Way and 
Seraight- way, both regular and 
lubricated. Metals and types for 
all services, screwed or fl 





Open First 
Close Last 


The Homestead ana 
ter-Turn Valv 


At right, New Sullivan 
Machinery Co, plant, 
erected for the manu- 
facture of compressed 
air tools and machin- 
ery that make possible 
our subways, tunnels, 
skyscrapers and many 
modern industries, 


next to the boiler, 








PRODUCTS 


- Quarter Turn Valves — Straight-Wa 
-Way Valves —Cast S eel ef Ref) 
Protected Je e Val 


* Full Round: 
Lubricated Valves—Hovalco Blow-Off Valves- 


Power Plant 


















*See article entitled ‘‘Shop Power Plant Shows Economical Opera- 
tion,” in March 15, 1926, issue of Power Plant Engineering. 


OVALCO-HOMESTEAD 

Blow - Off Valves were 

selected for all the boilers 
in the new Sullivan Machinery 
Co. plant at Michigan City, Ind., 
because they are economical and 
reliable.* 


In the Combination Blow-Off, 
stands one of 
the Straight- Way Homestead 
Quarter-Turn Valves, developed 
for leak-tight, free-acting, endur- 
ing service. 


The Hovalco, Homestead’s con- 
tribution to safety, economy and 
durability on blow-off, is in front 
of the Quarter- Turn Valve. 
Hovalco regulates the blow-off. 
Built especially for this service 
with monel metal seats and discs 


that are regrindable, reversible 
and renewable. This is why a 
similar installation in the Singer 
Building, New York City, has 
given 14 years’ continuous blow- 
off service. 


For more economical plant 
operation know the many advan- 
tages of the Homestead line of 
“Valves of Lasting Service” 
backed by 34 years’ experience. 
Consult us freely. Write for this 


24-page booklet 
containing 

30 illustrations 
and handy 


reference 


Homestead Valve Manufacturing Company, Homestead, Pa a) 


Three - Way Bie Se 4 7ypes~ 


Valves —-— 
ves B&O Pata 








Protected-Seat Hydraulic pening Valves. 
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THE LENIX DRIVE 


(Trademark Reg.) 











Lenix with 50 H.P. motor driving rotary kiln in ce- 


ment plant. Pulley centers 8’ 0”; Pulley ratio 1:10. 


This “old-timer” has been in operation 
sixteer, years. It is installed in connec- 
tion with a 50 h.p. motor driving a rotary 
kiln in a portland cement plant. The 
kiln operates night and day, practically 
every day in the year. 


This excellent record of performance 
is proof of the engineering, workmanship 
and materials entering into the construc- 
tion of the Lenix. 


Wherever belts are used for the trans- 
mission of power the Lenix will improve 
the operating conditions of the drives. 
The Lenix automatically adjusts the ten- 
sion in the belt in response to changes in 
the load. The short pulley centers save 
floor space. 


More than eight thousand Lenixes are 
now in use on drives ranging from I to 
1400 h.p. 


The Lenix is not an idler. It is a “belt 
wrapper” scientifically applied to belt 
drives for the purpose of saving floor 
space, eliminating belt slippage and in- 
creasing the general capacity of the drive. 


A card will bring you full information. ° 


F. L. SMIDTH & CO., Inc. 


Engineers 


50 Church St. New York, N. Y. 
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BELT DRESSING 
7 FF — 





nd address, on the 
he kind of belt or rope 
ail, and we will send 


of STEPHENSON 
30-lb. 30-day trial offer. Want to 


nd sample bar 


STEPHENSON MFG. CO 
15 Spring, Albany, N. Y. 











A Power Saver 
for Power Users 
MORSE CHAIN CoO., Ithaca, N. Y. 


Atlanta, Ga. Chicago, Ill. Minneapolis, Minn. Pittsburgh, Pa. 
Baltimore, Md. Cleveland, Ohio New Orleans, La, San 
Birmingham, Ala. Denver, Colo. New York, N, Y. St. Louis, Mo. 
Boston, Mass. Detroit, Mich. aha, Neb, T 

Buffalo, N. Y. Louisville, Ky. Philadelphia, Pa. 
Charlotte, N. C. 621 




















Pittsburgh Piping 
MANUF: ACTURERS & Be ORS 


WE ARE fully equipped to 
supply fabricated mate- 
rials and to install complete 
piping systems for Electric ‘ 
Power Stations, Blast Fur- 
naces, Steel Mills, Coke Works 
and Industrial Plants of every 
description—backed by an ex- 
perience of almost a quarter 
century. < 


PITTSBURGH PIPING & EQUIPMENT CO. 


43rd St. and A. V. R. R., Pittsburgh, Pa. 


New York Chicag San Francisco Cleveland 
220 Broadway - Peoples oon Bldg. Call Bldg. Ulmer Bldg. 
a Mich. a Terminal Bldg. Detroit 

Indianapolis General Motors Bldg. 
































| 
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Extreme heat, 


Moisture, 
Grit— 


QUAKER Belts 


for Endurance 


Whatever the need for transmission belts, QU AKER rubber 
belting can be used. And there are cases where operating con- 
ditions are exceptionally severe, wet, dry or hot, or where belting 
is exposed to the weather, when rubber belts are unquestionably 
the most suitable and efficient. 


There is good, solid foundation for this statement, based on forty 
years of manufacturing experience and thousands of belting instal- 
lations in factories and shops. QUAKER belts are uniform in 
thickness, grip tight, and do not shrink, and the materials used 
in their construction give strength and great resistance to wear 
and tear. 


QUAKER belts are manufactured from finest cotton duck, the 
plies thoroughly frictioned, and are made in sizes and grades to 
cover the entire range of industrial needs. 


There is a belt for every drive, and we make the belt. 


QUAKER CITY RUBBER COMPANY 


Established 1885 
_ Manufacturers of Rubber Goods, Tires and Tubes 
Main Offices and Factories: WISSINOMING, PHILADELPHIA 


Branches 


NEW YORK CHICAGO — PITTSBURGH SAN FRANCISCO 
53 Murray St. 217-221 W. Huron St. 30 E. Lacock St., N.S. 168-170 Second St. 
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WORTHINGTON 











Worthington Simplex Pumps 
in Boston City Hall Annex 














Preferred by 
many~ because 
of its simplicity 











HE simplex steam pump has the advantage of 

being exceptionally simple in construction, of 
great reliability and is free of any tendency to short 
stroke. 

Once started it will keep on pumping with the 
same regular, rhythmic movement until the steam 
is shut off. 

These are the reasons that this type of pump is 
preferred by many busy engineers for such services 


as boiler-feed, plant water supply, vacuum heating 
and general water service. 








Cameron Boiler 
Feed Pumps 


The lubricating and balancing fea- 
tures of the Cameron HMT Boiler 
Feed Pump are progressive achieve- 
ments. Its lack of thrust and vi- 
bration are but indications of its 
refinement of design. it has the 
individuality sought by those who 
demand a pump above the ordinary. 














231-DV 
INGERSOLL-RAND COMPANY —11 BROADWAY NEW YORK CITY 
Offices in principal cities the world over 


For ome, Refer Canadian Ingersoli-Rand Co., Limited, 
St, James Street, Montreal, Quebec 


Ingersoll-Rand 


A. S. Cameron Steam Pump Works 











Pumps Condensers Compressors 
Oil and Gas Engines Oil and Water Meters 
Feedwater Heaters 











WORTHINGTON PUMP AND MACHINERY CORPORATION 
115 BROADWAY, NEW YORK, N. Y. 


Please send me bulletins on Simplex and Duplex steam pumps. 


Name 





Company 








Address 
Title. 





32-6131-4 


BINKS 2% 











Designed by Specialized Engineers 

The variation in steam condenser circulating water cooling 
systems makes the recommendations of specialized engineers 
advisable. Every plant, regardless of size, has its own peculiar 
problems—problems that are not new to Binks engineers. In 
over 2500 plants, Binks engineers have left their indelible record 
of efficient, economical operation. 

Before you plan or specify Cooling Pond equipment, let 
Binks engineers discuss the subject with you. Their recom- 
mendations may save you initial invest- F 
ment as well as future operating costs. Write for this Book. 
An invitation to call implies no obliga- 


tion, 
A Book for 
Power Plant Executives 


Every operator with a water cooling 
problem should find many valuable sug- 
gestions in this book. A copy will be 
mailed upon request. Ask for our book 
“Spray Cooling Systems.”” Write today. 








Dept. M, 3130 Carroll Ave., Chicago |# 
Offices in Principal Cities 
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Some typical units 


of Bethlehem 
Power Plant Equipment 


HE varied assortment of Power Plant 

Equipment manufactured by Bethle- 
hem Steel Company is such that it in- 
cludes units for auxiliary service through- 
out the whole heat cycle. 









The illustrations herewith show only a few typical 
units representative of the complete line which we 
make. Whichever unit is chosen and whatever its 
application, it has the capability that enables it to 
contribute substantially and permanently to the 
overall economy of the plant. 








Bethlehem Power Plant Equipment 


Includes: 
Bethlehem (Dahl) Mechan- stage centrifugal Circulat- 
= Fuel Oil Burning ing Pumps 
ystem + dri ingle - st 
Bethlehem Pulverizers pape meaty “Oil 5 ty ais 


Diesel Oil Engines Submerged-tube Evaporators 


Motor. and Turbine-driven Steam - driven reciprocating 
single - stage centrifugal Fuel Oil, Lubricating Oil 
sana 1 _— hg ma and and Boiler Feed Pumps 

poten See. See Motor- and Turbine - driven 
single-stage centrifugal Ex- 
traction or Condensate 

Pumps 

Steam-engine-driven single- Surface Feed Water Heaters 


Motor - driven reciprocating 
General Service Pumps 


Typical Plants and Buildings in which Beth- 
lehem Power Plant Equipment is Installed 











BETHLEHEM STEEL COMPANY, General Offices: BETHLEHEM, PA. 


District Offices 


New York Boston Philadelphia Baltimore Washington Atlanta Pittsburgh Buffalo . 
Cleveland Cincinnati Detroit Chicago St. Louis San Francisco Los Angeles Seattle Portland 
Bethlehem Steel Export Corporation, 25 Broadway, New York City, Sole Exporter of Our Commercial Products 


BETHLEHEM 








POWER PLANT 
122 ENGINEERING December 15, 1926 








DEAN HULL\\ DEAN Bros 


Centrifugal Pumps 
and Steam Turbines —— AN INDIVIDUAL 


PUMP 


“Individual” in Design, in Construction, in Operation 
—combining large capacity with small expenditure of 
Steam. The Dean Durable Duplex Steam Pump is 
long stroke, smooth running. Design and construc- 
tion of valve movement overcomes tendency to short 
stroke; therefore pump operates at full capacity at all 
times. 


Thirty-seven Years of Development 
Behind the Dean Hill Pump 


The Dean Hill Pump Co. has been manufacturing 
pumps continuously since 1889. Nothing has been 
spared in the development of its product. The highest 
engineering and designing skill—the best materials 
procurable—unexcelled manufacturing facilities; are 


your assurances of equipment representing the high- 
est development in the pump and turbine industry. NEW YORK SALES OFFICE: 149 BROADWAY 
Send for Complete Catalogues ESTABLISHED 869 


remy eis DEAN BROS. COMPANY 
DEAN FILL PUMP CO. /NDIANAPOLIS /ND. 


A NDERSON /N2. 323 W. 10th STREET 
f HERRINGBONE GEAR PUMPS 


Direct connected—high speed—ball . 
bearings 
Standard or reversible types—with or 
without bypass 
Recommended for starting 
and standby oil- pump sets 


Send for new Bulletin 17-A-9 
Also spur gear pumps for low speeds—Bulletin 17-A 


SCHUTTE & KOERTING CO., 1156 Thompson St., PHILADELPHIA, PA. 


1876—In business 50 years—1926 


WARREN PUMPS a DIESEL ENGINES 


>> High grade centrifugal and reciprocating < From 40 horsepower up to units for serving large power demands. 
pumps for every power plant service. See our ad in the last issue. 


Designed, built and tested for years of de- Write for descriptive bulletins. 


pendable service at least cost for operation FAIRBANKS, MORSE & CO., Chicago 
and maintenance 28 Branches throughout the United States at your service 
Write for Bulletins 
Warren Steam Pump Company, Inc. G 
pyencen « Mass. ( 
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American-Marsh Pumps 
v Excell in Service 


In every instance where Amer- 
ican-Marsh Pumps are in- 
stalled they have proven de- 
pendable and economical to 
operate. 

It is such service and per- 
formance that has. caused 
many experienced users to 
standardize on American- 
Marsh pumps. 

Whether it be steam, power 
or centrifugal pumps you are 
interested in, there is an 
American-Marsh exactly suit- 
ed for your requirements. 


Write for Bulletin. 


American Steam Pump Co. 
Battle Creek, Mich. 






















MOORE 


Centrifugal Pumps are 
GOOD 





GROWTH 


The rapid growth in the use of Moore Pumps is 


due to— 
Low operating costs 
Low maintenance 
Competitive initial cost 
Splendid workmanship 
Let us pS ae a definite requirement. You will 


be well repai 
CENTRIFUGAL PUMPS 
STEAM TURBINES, REDUCTION GEARS 


MOORE STEAM TURBINE CORPORATION 
Wellsville, N. Y. 








DEPENDABLE 
PUMPING > tan 


is insured by spec —- 
ment. Used the or over in in leading 
tral Stations, Power Plants, Hotels, etc. 


Established 1898 


YEOMANS BROTHERS COMPANY 
1432 Dayton me Chicago, Illinois. 


Canadian Representa 

tives: Darling Brothers, 

* Ltd., Montreal. Repre- 

sentatives in all prin- 
cipal cities. 


Pumping Equipment for 
Every Service — Auto- 
matic Bilge Pumps, 
Sewage Ejectors and 
Centrifugal Pumps. 








Platt Iron Works 
Dayton, Ohio 
“Platt” and “Smith-Vaile” Pumps 
Steam and Power Pumping Machinery 








CENTRIFUGAL 
Pumps 





Capacities 
25 g.p.m. 
to 
25,000 g.p.m 
Heads 
to over 
1200 ft. 


LECOURTENAY COMPANY 
7 Maine Street, Newark, N. J. 











Sle 


Quality, design, mate- 
STUFFING BOX CAPACITY rials, and workmanship 
a enter into every Taber 
pump. We build to suit 
your specific needs. 












Submit your pumping 
problem to us. 


TABER PUMP CO. 


298 Elm St., Buffalo, N. Y. 


Neg Taber Open Impeller 
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M ARLEY A Type for Every = Combustion Need 


Rity- JonES:‘Murpuy:HArrINncTON 


SPRAY 
NOZZLES pe Arava i 


OM PLETELY 
satisfying the 
need for a spray 
nozzle that delivers RILEY STOKER CORPORATION 


a fine uniform spray 9Neponset St.. Worcester. Mass., U.S.A. 
at low operating 








pressure and _ one 
that will not clog, 





has made the ‘“Mar- 
ley” Spray Nozzle a 


leader. It is greatly Have You Sent for These Bulletins - 


in demand every- 













where—and is _ to- W C li 
Spies ef the tapn- on Water Cooling? 
est selling spray noz- These two bulletins, one on cooling 
zles on the market. towers and the other on spray ponds, 
Bulletins tell the cover the information you should have 
story. Write for on water cooling equipment. Tear 


your copy today. out this advertisement now, attach 
to your letterhead and mail. Bulle- 
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po pnnee ae 2 the Cooling Towe1 Co., Inc. 


° NEW YORK 
Kansas City, Mo. 
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C. H. WHEELER £33 35MUN¢ 
EQUIPMENT 
Surface eg pas Low Level Jet Condensers, Barometric Condensers, 
with all auxiliaries, including the Radojet Ejector Air Pump 
C. H. WHEELER MFG. COMPANY, 19th St., Lehigh and Sedgley Aves., PHILADELPHIA, PA: 


**C. H. Wheeler of Philadelphia’’ 








NEW YORK BELTING & PACKING CO. 
New York Boston Chicago Philadelphia Pittsburgh St. Louis San Francisco 
Manufacturers High Grade Rubber Goods for Mechanical Purposes 


“Indestructible” White Sheet Packing “Firo” Superheat Sheet Packing 
“Cobbs” High Pressure Piston Packing “Test Special” Rubber Belting 











TURBO BOILER 
FEED 
PUMPS 


Perfect Boiler Feeding  sscn Turtine Drice 








Coppus Engineering Corporation 
340 Park Ave., Worcester, Mass. 
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FUEL 
ECONOMIZERS 


st Iron 

Steel Tube 
Air Preheaters 
Forced and Induced 

Draft Fens 
Cindervene Fans 
Steam Turbines 
Reduction Gears 
Transmissions 
Electric Motors 


GENERATING 
SETS 


Feeder Blowers 
Dryer Fans 
Turbo-Undergrate 
Blowers 
Dust Blowers 
Vacuum Cleaners 
Ai Washers 
Transformer Pans 








‘ord, Conn. 
Indianapolis, Ind. 
Kansas Mo, 











Washington, D. c. 


e Economizer’ 
~ eagamaa 


a 


Type “V” Section 


Simplicity of design, 
tightness’ of casings, 
maximum heat trans- 
fer, minimum air infil- 
tration and protection 
against corrosion, are 
points to watch for in 
selecting your econo- 
mizer. 


Sales Engineering Offices 
Los Angeles, Cal. 
Minneapolis, Minn. 
Montreal, P. Q. 
New York City 
Pittsburgh, Pa, 
Portland, 
Rochester, N. Re 


Louis, 
salt Lake City, Utah 


Hyde Park, Mass. 
Sturtevant, Wis. 
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Front view showing water connection 


Lead coated steel 
tubes of unique 
design abolish the 
corrosive action 
of oxygen and acid 





To provide an economizer for the power plant industry that 
will not be affected on the outside by acid in the flue gases 
or the inside by oxygen in the water, Sturtevant engineers 
have developed a lead-coated steel tube economizer with ex- 
tended surface. The pipes with the discs assembled are lead 
coated and then expanded into headers of forged or cast 
steel. The steel discs are put on the pipe so tightly by our 
patented process that an indentation appears on the pipe 
under every disc. By this method the transfer of heat from 
gas to water is amazingly efficient. 


This economizer has been so successful that power plant 
engineers will find this lead-coated steel tube extended 
surface economizer the satisfactory means of abolishing 
the corrosive action of oxygen and acid in economizer 
tubes. 


Our engineers will gladly give you any desired informa- 
tion. Bulletin No. 334 will be sent on request. 


B. F. STURTEVANT COMPANY 


Plants located at 


Berkeley, Cal. 
Framingham, Mass. 


Foreign Representatives 


Camden, N. J. 
: American Trading Co. 

Galt, Ontario American Trading Co. 

Ernshaw Dock Co, 


H. P. Gregory & Co., Ltd. 


Wesselhoeft and Poor 
Wesselhoeft and Poor 
General Machinery Co. 
Pedro Martinto, Inc. 
A. E. Barker 1573 





Honolulu Iron Wks. Co, Honolulu,T.H. 
Blair, Reed & Co., Ltd. Wellington 


Johannesburg 
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Borden Building, New York 


The same skill and shrewdness that have made the 
Borden Company leaders in their line, enabled them 
to see the big advantages of selecting Patterson Hot 
Water Service Heatérs to furnish 423,375 gallons of 
hot water per month to supply 2,000 people in this 
gigantic building. 

All “chance” is eliminated when Patterson Hot Water 
Heaters are installed. They must make good because a 45- 
year-old concern guarantees that they will deliver all the hot 
water required, as fast as needed and as quickly as it can 
be drawn. 


The owners of thousands of buildings in every section of the 
country testify to the efficiency and durability of the Patterson. 
Please write for catalog and list of users in your section. 


The Patterson-Kelley Co. 
Architects Building, New York City 


HOT WATER OUTLET REWEF a seo: panied 


allerson 


Hot Water Heaters 
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NATIONAL 


Heat Transfer 
Apparatus 













Perfectly made coils are the heart 
of this special unit. National coils 
have exclusive features which. give 
more efficient operation. 


End view of coils in shell empha- 
sizes concentricity and good work- 
manship. 


Below is the complete, manufactured 
unit, seams tightly riveted and ready 
for years of service. 





National will design and fabri- 
cate any type of apparatus that 
you require 


Successful installations of large and 
complicated types of heat transfer appa- 
ratus have been credited to National 
during the past 43 years. Equipped with 
an efficient engineering staff, modern 
plant and skilled labor, we are ready to 
tackle your problem, to design and fabri- 

cate high grade apparatus that will equal 
or exceed specifications. Let us quote on 
your installation. Our field engineers 
will call at your request. 





As we are one of the largest and oldest 
producers of Feed Water Heaters, Oil 
Heaters or Coolers, Air Coolers or Evapora- 
tors—our experience is at your service. 
Write for Bulletin. 


The National Pipe Bending Company 
Established 1883 160 River Street 
NEW HAVEN, CONNECTICUT 

New York Philadelphia 





Boston 
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A Supgestion on Coal Saving 


a 








Forty years’ expe- 
rience insures the 
most practical and 
efficient design in 
this heater, 


S a factor in fuel saving, 

efficiency of heat transfer 

in water heaters is as impor- 
tant as in the boiler itself. 

We have studied the prob- 

lem of feed water and service 


MSS 


}} 


Y/ 


Y 


, 


‘‘We Keep Others in Hot Water’’ 


“a L 






B. H. Type Heat- 
ers give an unfail- 
ing supply of hot 
water. All capac- 
ities are guaran- 
teed. 


Sims Type B. H. Storage 
Water Heater shown above is 
unsurpassed for supplying 
large quantities of hot water 
with either live or exhaust 
steam. 





water heating in this light. A Te 
The result is shown in hun- (TE 


S 





Highly efficient, dependable 
in operation, and construction 
that insures the utmost dura- 


dreds of plants, hotels, apart- 
ci Meaentce Jail, tales Storage W ater Heaters bility, makes it the standard 


ments, business blocks, laun- 
dries, factories, etc., where our 
equipment is supplying hot 
water at low cost and high 


The SIMS Company 


. 2001 Holland St., Erie, Pa. 
efficiency. A good place in which to live, to work and to play. 


heater with architects, owners 
and engineers. Write for bul- 
letin with valuable tables and 
other data. 











GRISCOM - RUSSELL 


Evaporators—Feed Water Heaters—Generator Air Coolers—Lubricating Oil Coolers—Steam, Air and Oil 
Separators—Filters—Strainers—Expansion Joints 
Described in bulletins which will be sent on request 


THE GRISCOM - RUSSELL COMPANY, Dept. C, 285 Madison Avenue, NEW YORK 








Foster Preheating and a] 
Surfaces for boiler and industria 
Processes -steady the heating action, 
prevent overheating, and save fuel 
by increasing the heating efficiency. 


Power Specialty Co., 111 Broadway, New York °°" 


Foster . Heat - 
ing Service and Foster Construction 
are proven by more than 20 years of 
experience and over 11,000 installa- 
tions in every industry and in every 
type of plant. 





Conese tory Cieveland Detroit Chicago Kansas City 
lias Denver San Francisco Los Angeles London, Eng. 








The Mark L117 
of Quality 


HOPPES 
vane Hoppes product is backed by 


Specialties : 40 years spent in perfecting of bet- 
Exhaust Steam ter Steam Specialties. There are Hoppes 
Feed Water Heaters Feed Water Heaters and Purifiers that 
Live Steam Purifiers ™eet every requirement. They heat, 
V-Notch Meters purify and soften the feed water with- 
out the use of ch 


I or 
Combination Heaters filtering apparatus. Write for cata- 





and Meters 
Steam Separators, all logue. 
Onl Elsinators The Hoppes Manufacturing Co. 
Exhaust Heads 70 Larch St., Springfield, Ohio 





Condensers: surface; low level jet; barometric; distilling. Come: for 4 








BLEEDER AND 
INSTANTANEOUS 
EA 

















‘‘Better than Specified’’ [jm 


Leader of the heat-|¥ 
ers, this Ross type} 
has proved its worth 
wherever used, in- 
cluding central sta-|F - 
tions and utility] 
companies, ws 


water and all liquids, Expansion joints: crosshead- -guided and interna 
guided. De-aerators; Evaporators; Heat exchangers. Heaters: bleeder, high 
and low pressure; boiler feed, chemical, hot water system, oil, storage, sugar 
juice. Strainers:' duplex, continuous service type. 


ROSS HEATER & MFG. CO., Inc., Buffalo, N.Y. 


Agents in all principal cities 
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Industry’s Testing Ground 


Today every piece of 
equipment that goes 
into the industrial 
power plant is a dol- 
lars-and-cents factor in 
the cost of the finished 
product. 


That’s why industrial 
concerns are so keenly 
interested in central 
station practice — be- 
cause the central sta- 
tion is the N-th degree 
in power efficiency. 


That also explains, in large measure, the 
ever-growing percentage of industrial users 
of Buffalo forced and induced draft fans— 
the fans which are installed in many of the 
largest and most efficient power plants in 


the world. 


The upper illustration shows some of the 
eight Buffalo induced draft fans and eight 
forced draft fans installed at the new 
Columbia Power Station, Cincinnati. Lower, 
Buffalo Steel Plate Fans for supplying 
primary air at the same plant. 


Buffalo Forge Company 


188 Mortimer Street Buffalo, N. Y. 


In Canada: CANADIAN BLOWER & FORGE CO., Ltd. 
Kitchener, Ont. 


mechanical draft 
apparatus for results 














1926 


d 
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Tested and Certified! 


The new type ME Fan has been thoroughly tested 
by competent disinterested engineers in the labora- 
tories of two universities. 

Architects and engineers will be interested to know 
as a result of these findings, that the ME Fan is 
unsurpassed in mechanical efficiency and performance 
by any fan of its type now on the market. 


May we submit a portfolio showing these tests in 
eter together with photographs of the apparatus 
use 


ee NEW YORK) «=« 


Unit Heaters ices 
Air Washers 


wee TH BLOWER] ..2... 
Furnaces C O ail PA NY Chicago 








For Every Boiler 
Siokered or Hand-Fired 











POOR DRAFT? 


Coppus Forced Draft Blowers 


at least double capacity 
of chimney and you may 
burn any kind of low 
priced fuel. 


(GPEUS cos 


340 Park Ave., Worcester, Mass. 





Turbine Driven 
Read Bulletin 145 































_ AUTOMATIC 


LUBRICATION 
of the XH Compressor 


Lubrication of the GARDNER 
XH Compressor is automatic and 
positive, insuring smooth opera- 
tion and long life. 


An abundant supply of oil is 
circulated to each main bearing by 
a plunger type oil pump. All other 
working parts are bathed in a fine 
spray of oil by means of splash 
pins on connecting rods. Oil 
troughs cast in the crankcase insure 
adequate lubrication even when 
compressor is not in level position. 


Send for Bulletin XH-3 
**Quality Builders for Over 65 Years’’ 


The Gardner Governor Co. 
Quincy, Illinois 






















CHICAGO HOUSTON 
549 Washington Bivd. 611 2d Nat’! Bk. Bidg. 
NEW YORK SAN FRANCISCO 
534 Singer Bidg. 400 Fourth St. 


PHILADELPHIA LOS ANGELES 
604 Arch St. 684 Santa Fe Ave. 





MUSKOGEE LONDON 
323 Dayton St. 25, Bishopsgate, E.C.2 


GARDNER 
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=» BAFFLES 


In Perfect Condition After 4 Years 
Although 70% of the Tubes Were Replaced 


Four years ago a prominent contracting company in- 
stalled a Quigley Gastite Baffle in a Power Plant at Jer- 
sey City, using a mixture ofp HYTEMPITE and Crushed 
Old Fire Brick. Since then 70% of the tubes have been 
removed and replaced without damage to the baffle. 








Quigley Gastite Baffles bonded with HYTEMPITE 
stand up under forced firing, cling close to the tubes and 
don’t develop cracks due to extreme temperature varia- 
tions. 


HYTEMPITE is universally used for laying up fire brick, 
patching, repairs, for building Monolithic Furnace Walls, 
etc. Ask for Bulletin 12A P. 


Quigley Furnace Specialties Co., Inc. 
26 Cortlandt Street New York City 
Stock and Service in Every Industrial Center 





“Walsh White”. 
Fire Clay has 
qualities sof hard 
“flint” with 
enough plasti- 
city to be self- 
bonding. 


Into 
the 


making of WALSH Brands 
First Quality Fire Brick 


go the best of materials and work- 


manship. We have almost inex- WALSH 

haustible supplies of fire-clays of 

extraordinary quality. ; Bren CLAY 
“Walsh Tempered” Fire Brick is RODUCTS 


a “Stiff-Mud” brick of ee nese co. 
enduring qualities, capable of with- 
standing the destructive forces of ee 


2 4 > St. Louis 
cinders, clinkers and abrasive ac- Stair Weak 
tion or corrosive slags. Write. for 


bulletin “A Fire Brick Brief.” Chicago 











One of our friends— 


states that he produced a saving of 
$14,000 in boiler furnace maintenance 
with the : 


EMENT - (UN 
(TRADE MARKIN_ © 


during the first year of operation in 
his plant. 


Consider that this is equal to the inter- 
est at 7% of a capital investment of 
$200,000. Furthermore the initial cost 
of the “CEMENT-GUN” is less than 
$1400, which represents only 10% of 
the total amount saved. 


ver ore’ INC. 
ENTOWN, PE 


mre . 
CEMENT-GUN CO., INC. 
Allentown, Pa. 
Gentlemen :— 
Please send us full information regarding the many uses of 
e “Cement-Gun” around the. boiler plant. 








BNE. 6 bk oe she che 6405660 0 006055060 04h50000650000060056o00 
We would also be interested in having your Contract Depart- 
ment give us quotations on lining bunkers and breechings, 
or for constructing “Gunite” Stacks around old steel stac “d 
or for repairing concrete and brick stacks. 








The All Temperature Fire Cement 











“Makes the Weakest Point the Strongest’’ 





Trade. Mark 
HARBISON~WALKER REFRACTORIES CO. 


Worlds Largest Producers of Refractories 
Pittsburgh, Pa. ; U.S.A 











Webers No. 48 


Insulating Cement 


For high temperature service. Mix with 
water and apply. It sticks—even to hot 
surfaces. Great covering capacity makes it 
economical. Even after long service, can be 
broken up and used like new material. 
Write for a liberal sample bag and try it 
yourself. 


INSULATING PRODUCTS CORP., NEW YORK 





INSULATING PRODUCTS CO., CHICAGO va 
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Put a dozen barrels of RAMTITE on 
the scales one at a time. The pointer 
oA ee will come to rest each time very close 
ith ee to 575 lbs. It won’t vary 10 lbs. up or 
If ie a | down. If you think RAMTITE is 
| eee eg “Just another monolithic lining” try 
weighing a dozen barrels of any ordi- 
nary competitive material. 


[Sa 





4 


XACT control of raw materials 

and manufacturing processes in- 
sures this uniformity in the weight of 
RAMTITE. There is no variation in 
the refractories used nor in the calcin- 
ing and mulling which they receive. 
Every step is under perfect control and 
obviously the result is “Uniformity.” 


What are the benefits of this uni- 
formity to you? 


FIRST—Accuracy of estimates. You 
know every cubic foot of space 
will require 130 lbs. of RAMTITE 
and no more. Our copyrighted 
calculator enables you to deter- 
mine quickly and surely how much 
RAMTITE you need. 


SECOND—Elimination of sags in 
the wall. When plastic material 
is called on to support material of 
greater weight, it tends to give 
way and permit a sag that opens 
up cracks and leads to wall fail- 
ures. RAMTITE prevents this. 

It costs money to provide these and 
the other advantages of RAMTITE 
listed in the adjacent column, but they 
make it possible to install RAMTITE 
under a positive guarantee, 


ASend the coupon today for full infor- 
mation on 
The S. Obermayer Company 


2563 W. 18th Street 
Chicago, Illinois 








Manufacturing Plants: 
Chicago Pittsburgh 
Cincinnati Springfield, Mass. 


Carried in stock in 26 cities 


This Sample Can is FREE 


This 5-lb. can of RAMTITE is suffi- 
cient to make a hot patch which will 
show you the merits of this “differ- 
ent” plastic lining in your own fur- 
nace. Send the coupon now. y 
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ven in filling the barrels, RAMTITE 

_ uniformity is in cuideuee. An air ham | 
ie Rape or orb aca pond wc 
tae rent of t sprovid- 
een apeneg ing additional mull wy : 





























Ten Important 
Advantages 
of RAMTITE © 


1 Made of virgin re- 

~ fractories. 

2 Thoroughly milled 
and kneaded. 

3 Uniform in weight. 

4 Shipped in air tight 
wooden barrels. Con- 
venient and safe. 

5 Easy to install. 

6 Certain in results. 

7 Withstands fluctuat- 
ing temperatures. 

8 Cuts frequency of 
shut-downs for re- 
pairs. 

9 Low cost of mainte- 
nance. 

10 Long life. 





aes ik, 


PPE 12-15 Russell T. Gray, Inc. 
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Two Linings or One? 


Which is the most profitable to the power plant? 
If you paid half as much for one kind of fire brick 
that lasted half as long as another kind, you would 
still be out money on your linings, wouldn’t you? 

Time and expense while boiler is shut down, old 
lining torn out and new lining laid up are the big 
costs on furnace linings. 

Our brands of fire brick, placed into service in 
thousands of plants during the last 90 years, are 
made to endure. 

“Q. R. GLASS” linings often last three times as 
long as ordinary fire brick linings. 

Stand up in flat arches. Uniform and free from 
shrinkage, pitting, spalling. Resist abrasion. Ideal 
for high temperatures. 

Write for “Catalogue,” and your copy of “Some 
Interesting Facts.” 


Queen’s Run Refractories Co., Inc. 


Lock Haven, Pa. 
Boston Office: 141 Milk St. 
New York Office: 15 Park Row 
Philadelphia Office: 602 Harrison Bldg. 





A Simple Convincing Test 


1900° F. (the melting point of brass) when applied to the 
corner of a brass cube, melts it. Confining the heat to a small 
section — applying it from two sides, the brass is quickly heat- 
soaked, melts and runs. The same heat applied to one flat sur- 
face will not melt the brass because the heat is evenly diffused 
and quickly reflected. 

Just so with the fire brick wall of your boiler setting. The 
many joints open up, allow the heat to attack the corners, the 
brick soon become heat-soaked, fuse and run, 


BETSO 


PLASTic Fir 


Withstands over 3100°.F. Heat can only attack one surface, 
is quickly reflected and spread, thus eliminating most of the 
usual furnace troubles. Makes permanent, monolithic-no-joint- 
walls, The original, genuine Plastic refractory lining. 

“If it isn’t Betson’s, it isn’t Plastic Fire Brick” 


Comes in distinctive yellow top metal barrels. Stocked in all 
large cities, ready to use. Order now. 


Two Factories: Rome, N. Y., and St. Louis, Mo. 


Betson Plastic Fire Brick Co. 


P.O. Box 386-1, Rome, N. Y. 3040-1 Locust Blvd., St. Louis, Mo. 











FIRE BRICK CEMENT 
Rene v a ¥ 


Reg. U. 8. Pat. Of. 





This book contains many sug- 
gestions that will help you 
lengthen fire brick life. Write 
for a copy. 





BOTFIELD REFRACTORIES COMPANY 
776 S. Swanson St., Philadelphia, Pa. 
Distributors in All Principal Cities 
See full page ADAMANT advertisement in the previous issue 
of ‘‘Power Plant Engineering’’ 





Repairing furnaces 
or setting boilers? 


Gu the price of doing the job the double- 
life Plibrico way. All over the country, 
we maintain expert repair crews who install 
Plibrico Furnace Lining. your own men 
can put it in if you prefer. Ask to have one 
of our 85 engineers call to figure with you. 


PLIBRICO JOINTLESS FIREBRICK COMPANY 
World’s largest manufacturers of plastic lining: 
1836 Kingsbury Street, Chicago, Illinois 
Factories: Chicago and Trenton, N. J. 




























There are tallations of 
DETRICK alt tvice. The 


e number of 


problems. 


M. 
Chicago 
140 S. Dearborn Street 


New York: 50 Church St. Pittsburgh: Empire Bldg. 

















Boiler-Door Arches 

Fire Box Lining 

Back Arches (for h.r.t. boilers) f fT 
Flat Suspended Furnace Arches 
Air-Cooled Furnace Walls 
Standard Fire Brick 
High-Temperature Cement 


_ MCLEOD 


Main Office and Weihas ‘TROY, N. Y. 
Branch Offices: New York Boston Cleveland Detroit 
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American 


Brick Chimneys 
Boiler Settings 


American Chimney 


Corporation 
147 Fourth Avenue 
New York, N. Y. 


Branches: 
Boston Cleveland Philadelphia 
Chicago Detroit 


OR all pow- 

er plant and 
industrial re- 
quirements. 

Designed and 
erected by men 
of 26 years’ ex- 
perience. 

Let us solve 
your chimney 
problems. No 
obligation for 
sketch and cost 
estimate. Write 
for new catalog. 














Clurner BaffleWalls) 


Produced ively by The Engi Company 





By the use of the corrugated TUR- 
NER BAFFLE TILES in the 
alleys between the tubes and filling 
the intervening space with TURNER 
PLASTIC CEMENT, tamped in 
place by hand—flexible, enduring, 
gas-tight and trouble-free baffles 
result. 

Every TURNER BAFFLE WALL 


is specially designed for the boiler 
in which it is used. 





Consultation invited. Write for Bulletin. 


THE ENGINEER COMPANY 
17 Battery Place, New York City 








Find out 





what others say 


about NATIONAL 


Girth Seam Protectors 


12,000 
satisfied 
users 


Sent on 
3O | 
Days’ 
Free 
Trial 





Here are two extracts from hun- 
dreds of letters from users: 

“Protector which we purchased 
from you a year ago has been in 
continuous service and has been en- 
tirely satisfactory.” 

“We had a seam in one of our 
fire tube boilers which gave us end- 
less trouble. We had this caulked 
and riveted and riveted and caulked. 
We could not do away with the 
leak. Several months ago we put 
one of your seam protectors on 
this seam and have been entirely 
free from trouble ever since.” 

Get 32-page catalogue for full 
description and other letters. 


National Boiler Protector Co. 
740-741 Reibold Bldg., Dayton, Ohio, U.S.A. 
Eastern Office: 70 Exch St., Rochester, N. Y. 
BRANCH OFFICES: 


oe. Tenn New Orleans, La., 
Main & Sycamore Sts. 908 eng Bldg. 





Memphis, 

466 Randolph Bldg. 
Houston, Tex., 

337 Humble Bldg. 
Kansas City, Mo. 

314 — 2 Bldg. 
Paterson, J., 

473 aati” “7 
Philadelphia, 

1821 8. Mingpeia 8t. 
San Francisco, Cal 
$24 Monadnock Bldg. 











—— 
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Only One Operation 


Send for 
Balletin 
No. 83 








with the W-S-M 
Revolving Car Dumper 


Unloading coal by hand is slow, tedious and involves an 
unnecessary expense that would soon pay for a scientific 
car dumper. 

W-S-M Revolving Car Dumpers are economical and 
eliminate this expense. 

Faster, too, dumping 120-ton capacity cars continuously 
at an average of one every-two to three minutes. 

Built in lengths of 30, 40, 50 and 60 ft. for handling cars 
from 6 ft. 6 in. to 13 ft. high and from 9 ft. to 10 ft. 9 in. 
wide and loaded capacities up to 320,000 lb. gross weight. 


RECENT PURCHASERS 


The Koppers Co. for Bethlehem Steel Co. 
The Koppers Co. for Commonwealth 
Edison Co. (2 plants) 
By-Products Coke Corp. 

Utah Copper Co. (2 machines) 
Cleveland Electric Illuminating Co. 
Chile Exploration Co. (2 machines) 
The Anglo-Chilean Consolid. Nitrate Corp. 
The American Gas & Electric Co. 
Florida Portland Cement Co. 
Semet-Solvay Company 
Indiana & Michigan Electric Go. 
Dodge Mfg. Co. 


The Wellman-Seaver-MorganCo. 


7003 Central Ave., Cleveland, O., U. S. A. 
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They Offered Two Other Cranes 
for One “AMERICAN” 


That the “AMERICAN” Locomotive Crane fully 
measures up to the dependability and efficiency re- 
quirements of large power companies is well illus- 
trated by the action of one owner. 
bought an ‘“‘AMERICAN.” 
they were so convinced of its money-saving ability 
that they offered to trade in TWO cranes of competing 
make for ONE more “AMERICAN.” 
‘““AMERICANS” and you will have no regrets. 








eR a 


This concern 


After using it for a while 


Start out with 


AMERICAN 


HOIST & DERRICK CoO. 


Saint Paul, Minn, 


New York .Chicago , Pittsburgh , Seattle, St, Louis, New Orleans 


HOISTS 


THE 


DEPENDABLE 


eck 
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Gravity Discharge Elevator-Conveyor 
Handling Coal 





Belt Conveyors Distributing 
Coal to Bunkers 





Pivoted Bucket Carrier 
for Handling Coal and Ashes 





The Proper Method and the Proper 
Equipment for handling your coal and 
ash handling job can both be supplied by 
The Webster Mfg. Company. Webster 
designs and builds various types of equip- 
ment, including track hoppers, feeders, 
coal crushers, pivoted bucket carriers, 
belt conveyors, bucket elevators, gravity 
discharge elevator-conveyors, weigh lar- 
ries, flight conveyors, ash skip hoists, coal 

bunkers and stoker spouts. 








' We will be glad to confer with you on 
Webster Single Roll Coal Crusher your coal and ashes handling problem. 
Reduces Mine Run to Stoker Size in one operation 





Our Engineering Department is at your 
Service. 


THE WEBSTER MFG. COMPANY 


1856 North Kostner Ave. 
CHICAGO 


BOSTON BUFFALO CINCINNATI CLEVELAND NEW YORK PHILADELPHIA PITTSBURGH 
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Efficient, Economical 


Ash Handling 


hee American Steam Ash Conveyor transports 
ashes from the boiler room to the ash pile or storage 
tank in a single dustless operation. A steam jet in the 
metal pipe transportation line establishes suction in the 
intake section. The steam jet itself acts as an ejector 
on the discharge section of the line. Ashes are fed into 
intake openings in front of each boiler and discharged 
in a loose, easily handled condition into a car, storage 
bin, or disposal heap. 


No extra labor is required with the American Steam 
Ash Conveyor. The fireman opens the throttle valve 
on the steam jet and dumps or rakes ashes into the 
suction line. Steam is used only when the conveyor 
is in operation. The cost of steam per ton of ashes is 
unusually low. 


. For installations where a large volume of ashes, sized 
coal, or other such materials are to be handled the Aro- 
Carrier is recommended. The AroCarrier conveys 
granular materials by suction induced by a steam jet 
or exhaust pump. STEAM DOES NOT COME IN 
CONTACT WITH THE CONVEYED MATERIAL. 


Let us give you complete information on these eco- 
nomical methods of ash handling. 


Conveyors Corporation of America 
326 W. Madison Street, Chicago 


pPE 10-15 GRAY Engineering sales offices in principal cities. 
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Ashes raked into the intake 
opening at the boiler front 
are transported rapidly in a 

single operation to a cast-iron 
| ste orage illustrated 
above. 
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Irregular Ou 


¢ Foor —u 


Mca SHAFT 


1 Trovear 
Horizontal Conveyor for aooe ground or over storage 


st Vave 














7000-207 





Combination Conveyor, horizontal receiving section 
and slope to pile or bin. 


“Saeed 


Sp ->———_¢. Foor SHAFT 
tia cae” Se 





Combination Conveyor, up slope from receiving hopper 
and over bins. 


A te eee VALVE 
BS? tat iene 









Combination Conveyor, receiving section up slope aad 
over storage. 
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for the Jeffrey Scraper Conveyor 


¢@ a power plant of mod- 
erate capacity with an 
awkward, irregular outline 
for the coal handling convey- 
or — inclined, horizontal or 


a combination of the two— 


you have a job for a Jeffrey 
Scraper Conveyor. 


It’s an easy conveyor to in- 
stall and is reliable. 

Can be loaded at any point. 
Discharges anywhere by 
means of one or more valves 
placed in the carrying trough. 
Our Engineers will appreci- 
ate an opportunity to help 
you solve your problem. 


Ask for the bulletin showing the Scraper Conveyor and 
seven other methods of coal handling. 


The Jeffrey Manufacturing Company 
‘ North Fourth St., Columbus, Ohio 


Pittsburgh Boston 


New York Rochester, N. Y. ( 
Scranton, Pa. Cincinnati Detroit 


Buffalo Philadelphia 










Cleveland Chicago 
i Charleston, W. Va. St. Louis 


‘MATERIAL HANDLING EQUIPMENT: 


Milwaukee Denver 


Los Angeles Charlotte, N. C. 
Salt Lake City Birmingham Montreal 
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uipmen 
Skip Hoists 
Chains and Attachments 
Sprocket Wheels—Gears 
Crushers—Pulverizers 
Sand and Gravel Han- 
dling, Washing, and 
Screening Equipment 
Locomotives 
Coal Mine Equipment 
Tipple Equipment 
Ventilation Fans 








Jeffrey Products | 

Elevators—Conveyors j 

Portable Loaders | 

Coal and Ashes Handling ’ 
t 
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FULLER-LEHIGH 


Pulverized Coal Equipment 














Fuller-Lehigh Pulverizer Mill, Screen Type, Gear-Driven 


Fuller- Lehigh Pulverizer Mills, built 
in either screen or air separation types, 
are in successful operation in many 
plants, both in this country and Europe. 


A few plants using Fuller-Lehigh Pul- 
verizer Mills: 


Binghamton Light, Heat & Power Co., Binghamton, 
N; 2. 


Broad River Power Co., Parr., S. C. 

Clark Thread Co., Newark, N. J. 

Columbia Power Co., Cincinnati, O. 

Queensboro Gas & Elect. Co., Far Rockaway, L. I. 
American Chain Co., York, Pa. 

Dominion Sugar Co., Wallaceburg, Ont., Can. 
Trumbull Steel Co., Warren, O. 

New Orleans Public Service, Inc., New Orleans, La. 
Colorado Fuel & Iron Co., Pueblo, Colo. 

U. S. Coal & Coke Co., Gary, W. Va. 

Penna. Water & Power Co., Holtwood, Pa. 


‘ 


Write for these Bulletins. 


No. 900 Pulverized Coal No. 800 Pulverized Coal 
for Boilers Central for Direct Firing of 
Storage System. Boilers. 


FULLER-LEHIGH CO., Fullerton, Pa. 


(A Babcock & Wilcox Organization) 


New York, Fuller-Lehigh Co., 50 Church St. 
Chicago, Acers-Poppenhusen Co., McCormick Bldg. 
332 So. Michigan Avenue 
Boston, H. H. Leathers, 80 Federal St. 

Salt Lake City, Harrison & Co., Atlas Block 


“PENNSYLVANIA” S7ZZZG07 
ARMORFRAME CRUSHERS 


- specialized for ree 
erly preparing 
Bituminous. coal for 
modern stokers and pul- 
verizers in Indu 
Power Plants, Gas 
Works and Central Sta- 
tions, with ailing de- 
pendability. 


ESMERN'A 


: berty Trust Bullding 
Put Your Coal . Preparation Pa 
Problems Up to Us Philadelphia 








Che SIMPLEX 
UNIT SYSTEM 


UNIT PULVERIZER 
FURNACE 
BURNERS PIPING 
Send for 
Giterature 


FURNACE ENGINEERING CO.INC. 
S BEEKMAN ST. NEW YORK.NY. 








‘PAGAN 


JET ASH — oo 


‘he Proven 

Gconomical for 
Method of Complete 
Ash Disposal. Imformation 














Can You Afford to Overlook Economies 
Effected in Such Plants as These ? 


COLUMBIA FISK ST. PHILO 
Station 


Statio. Station 
The Columbia Power Co., Commonwealth Edison Am. ay = " Electric 
Columbia Park, O. Co., Chicago, Ill. Co. ilo, O. 


TWIN BRANCH PEORIA 


Station, American Gas & Electric Station, Illinois Electric Power 
Co., Mishawaka, Ind, Co., Peoria, Ill. 


These and hundreds of others use 


American Rzug Crushers 


to reduce R. O. M. coal to stoker size and for pulverizers. 
Write. 


American Pulverizer Co. isth and Austin Sts., St. Louis, Mo. 
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Missouri State Penitentiary 
uses Williams Coal Crusher 


“Very Satisfactory” 
Dept. of Penal Institutions, Jefferson City, Mo. 


All the coal for heat and power at this large rather than crush the coal, making fewer 
institution housing and employing approxi- fines, Williams crushers are used by many 
We also build the mately 3,000 inmates is crushed to stoker size of the largest power plants in the country, 
P " with a Williams hammer coal crusher. including Detroit Edison Co., United Rail- 
Little Giant Grinder way Co., St. Louis, Standard Oil and many 
: , Because of the patented hammers which split others. 12 sizes. Write for printed matter. 
for Old Fire Brick Williams Patent Crusher & Pulverizer Co. 
and Asbestos 700 St. Louis Ave. St. Louis, Mo. 
Chicago New York San Francisco 
37 W. Van Buren St. 15 Park Row 415 Sth Street 












ORIGINAL PATENTEES AND WORLD'S LARGEST BUILDERS OF HAMMERMILLS _ 


<<" DATENT CRUSHERS GRINDERS SHREDDERS 











ANOTHER BIG INSTALLATION OF 
ARMSTRONG BOILER GRATES 


United States Gypsum Company installs a total of 2096 Square Feet of Grate 
Surface asa result of a Trial Installation of ARMSTRONG SHAKING GRATES 


Merit tells, always! U.S. Gypsum wanted a grate equip- and backward shaking of this lever opens every air 
ment that would give better results with less coal. They space—sifts out fine ashes—overcomes clinker forma- 
wanted a grate equipment that would be low in upkeep tions—insures a constant and ample flow of air through 
expense as well as fuel cost. They wanted a grate the fuel bed. 

equipment that would be more efficient; more economi- The result is a fuel saving of from 15% to 25% and an 
val; more satisfactory in every way. increase in boiler steaming capacity of from 25% to 40%. 
In the ARMSTRONG SHAKING GRATE they found WRITE FOR OUR THIRTY-DAY TRIAL 
all these things. PLAN 

This is an Interlocking grate. The fingers of one grate You don’t have to take our word for it—you don’t even 
pass through the openings between the fingers of the assume any obligation to purchase these grates until you 
adjoining grate. The air spaces are formed by the have tried them out in your own furnace for thirty days. 


If they don’t sell themselves 
to you on their actual per- 
formance—take them out and 
send them back. 


openings between these inter- 
locking fingers. A shaking 
‘lever is conveniently located 
on the boiler front. A forward 














Gasoline Locomotives 
Grey Iron Castings 
Semi-Steel Castings 


Shaking Grates 
Hand-fired Stokers 
Automatic Stokers 


ARMSTRONG MFG. CO., 615 W. Liberty Street, SPRINGFIELD, OHIO 








—— 





———— 


140 





POWER PLANT 
ENGINEERING 


December 15, 1926 








te faylor Stoker 





The Simplest, most Efficient, most Economic System 
of Combustion for Central Stations and 
Industrial Power Plants 





AMERICAN ENGINEERING COMPANY 
Kensington Station, PHILADELPHIA, PA. 


Canadian Sales and Service by AFFILIATED ENGINEERING re. Ltd. 
Head Office: Southam Bldg.. MONTREAL, QU. 











Keep Clean 
Boiler Rooms 


With a simple turn of a valve 
remove ashes the easy, inex- 
pensive, clean Brady way. 


The Brady Conveyors Corporation 


20 W. Jackson Bivd. 
Chicago, Il 


Manufacturers of 


BRADY Steam Jet 


Ash Conveyors 
unl Vitrified Tile Ash Hoppers 


« 
6 
€ 
r 
6 
a 
- 
r 
sad 
& 
es 
: 
& 
© 
Re 
: 
E 
E 
«| 





Hydrojet Ash Sluicing Systems 
Water Collecting Ash Gates 
Cast-Iron Ash Hoppers 
Tanks and Coal Bunkers 


ALLEN-SHERMAN-HOFF COMPANY 
257 South 15th Street, Philadelphia 








"} WIZean N\\Y NETRC SS] LWNHTIIANORE a7 ANN 


Wy AL i ! 
eae ay) NM 
A KX AN U, a ey) Ws NN 
AW ‘a 7 ay) 
aie \ 
R 
\ i jew Sx 


e rites Opry FM 9 "NNSA 
GN VW “Ask 4 Bulletin ‘629 dl nN WAN Ci 
AI Mlle iy UY Uy\\\) ORO) Ae 


Detroit ‘Stoker. Company < iS) 


Ty / 879 General: Motors Bldg - - Detroit. Rid 
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Neemes Grates make it easy to main- 
tain clean, even and smokeless Even 
with the worst of coal, combustion goes 
on with maximum economy. In hundreds 
of plants Neemes Grates are continuously 
gi this economical and reliable service 


to satisfied users. 


NEEMES FOUNDRY, Inc. 
186 First Street Troy, N. Y. 


Manufacturers of Round and Square Grates 
Established 1874 





























The designs of National Stokers and Furnaces make them 
especially adaptable to burning refuse fuels, providing 
maximum economy, the highest efficiency and smokeless 
operation. Often enough additional steam is obtained to 
avoid the installation of a new boiler. In some instances 
the use of coal or oil is eliminated. 


THE M. A. HOFFT CO. 


816 Washington Avenue, Indianapolis, Ind. 
For Canada—National Stokers—Riley Eng’r’g & Supply Co., Ltd., 
880 Dufferin St.. Toronte 


NATIONAL STOKERS = NATIONAL ARCHE 














SPRINGFIELD BOILERS 


Sectional 


All Steel Water Tube 


Springfield Boiler Co., Springfield, Ill. 


OFFICES: 
Chicago r Pittsburgh Cincinnati New Orleans 
New York Richmond Minneapolis Dallas 
Boston Atlanta Duluth Los Angeles 
Philadelphia Detroit Kansas City San Francisco 


Dece 
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Why 
ELLY IMPROVED HAND STOKERS 


Save 10 to 25 per cent 
of the coal bills - - 


HOROUGH combustion 

is insured on Kelly Stokers 

by the provision of ample 
air through a great number of 
small openings, which do not 
change in size when bars are 
operated for cleaning and car- 
rying fuel bed forward. 

This feature enables Kelly 
Hand Stokers to burn anthra- 
cite screenings, coke breeze, 
wood refuse, etc., with practi- 
cally no carbon siftings into 
the ash pit and without smoke. 

The shearing action of the 
grate bars which are alternately 
raised, and the close mesh be- 
tween the stationary grate bars 


positively cuts and removes all 
clinkers, keeping clean grates 
and a high rate of combustion. 


Fuel passes through succes- 
sive stages of combustion by 
manipulation of the easily op- 
erated outside levers which 
move it gradually down the 
grates to the dumping plate, at 
a 4%4-inch incline. 

High combustion rates and 
ability to burn cheap grades 
thoroughly easily produce sav- 
ings of 10 to 25 per cent in 
fuel bills. 


Can you afford to overlook 
this investment? 


Easy to install ~ Easy to operate 


The Kelly Foundry & Machine Co. 


617 Ninth Street, Goshen, Ind. 
POWER PLANT ENGINEERS 


Established 1887 
Chicago Office 
111 W. Washington St. 


WHEN YOU BUY 


ELLY 
Go SHEN 


YOU BUY RESULTS 


New York Office 
59 Park Place 














Mechanical Stoker Hand Stoker (heavy duty) 


Semi-Mechanical Stoker 


A Stoker for Every Boiler 


Send for a copy of 
“Five Minutes With the Coal Bill” 


FLYNN & EMRICH COMPANY 


307 North Holliday Street 


Hand Stoker 


Baltimore, Maryland 


The HART STOKER 
has these Five Special Features: 


a] 1, The Central Retort Stoker 

| “* that positively distributes the 

| fuel over the entire grate surface, 

: 2 Necessary agitation of the 

* coking coal is near the crust 

of the fuel bed. 

3. Hart Renewable Tuyeres pre- 
* vent stratifying or jetting alr 

currents. 

4 Alr system arranged in zones 

: * permits a definite relation of 

' | alr to fuel supply. 

5 Flexibility of operation that 
* is automatically centrolied. 


Write for Bulletin 
The Hart Stoker, Ltd., Weightman Bldg., Phila., Pa. 









































Tribune Tower 


BURKE STOKERS 


“Burn Cheap Coal— 
and Less of It’”’ 


Mechanical Stokers 
Burke Furnaces 
U. S. Grates 
Write for literature 


BURKE ENGINEERING CO. 


HOLLAND 
MICHIGAN 








Sloan Building 
CLEVELAND 


High operating Efficiencies 


are the principal factors in the selec- 
tion by leading industries of the 


Laclede 22 Stoker 


Write to the Laclede Stoker Co., 4438 
Hunt Ave., St. Louis, Mo., and get 
full information on why they also show 


Low Maintenance Costs 
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Lakeside: Addition to Ba 
Placed in Service 
Tomorrow. 


| Completion of a 37,000 :kilo- 
‘watt, addition to Lakeside pew- 
er plant, installed at a cost of 
$1,750 000, was announced to- 
;day by John Anderson, vice 
jpresident of The Electric Co., 
- charge of power. 

H The new equipment, consisting of 
jan Jmmense boiler and two turho, 
gencrators, is capable af supplying 
the entire Sunday demand for eloc- 
tric service in Milwaukee and al! of 
eastern and southern Wisconsin. 

It wi}l Le placed in service at 36 
a.m, tomorrow during a brief ere. 
restau in which Miss Miriam Ander 
son, daughter of The Electric’ cou. 






















ability to follow her father's fun; 






‘ 


Combust 


International Combustion Building 
200 Madison Ave.,{Entrances on 35%8364Sts) New Yor. , 
A SUBSIDIARY OF INTERNATIONAL 








ove’ 
pany official, will demonstrate wri, be steam pressure of the new 












PUBLIC INVITED. 
Miss Anderson, tho only woman 
‘mechanical engineering student at 
the University of Wisconsin and one. 
of the.few young women in the 
world to aspire to that profession. 
will open the throttle fhat puts the 
Meantic machines to work, it is an- 
jnonnced, 
: The public is invited to inspect the 
new units, together with the remain- 
.der of the power plant, during Open 
; House Week, Nov, 8 to 13, Mr. An- 
derson said, 
{ The additional units, one of which 
:is a high pressure machine, wil} 
Suing the total capacity of Lakeside, 
\:rcady the largest power generating 
\Station in Wisconsin, up to 167,000 
{:Dewatts, 
* ‘Tho boiler, the largest of its -kind 
in the world, will generate steam un- 
piler pressure of more than 1,200 
* pounds per square inch as comparcé 
‘}0 @ pressure of three hundred 
jpounds employed ltr nearly all ather 
stations fr the country. 
~ The high pressure section, {t is ex~ 
plained, 4s designed to operate in con- 
nection with the lower. pressure 
«yulpment, mnaking an unusually ef- 
f{leient combination. 

The use of the” higher pressure ja. 
considered as revolutionary In steam 
power ptactice ,as' was’ the use of 
powdered fuel for which the Laker 
side station became world famous six 
years of, Electric company offi. 
clals believe high pressure operation, 
wil be followed in other plants just 
as the use of powdered coal has 





) 


= 
nt 





A 


The heat in steam becomes more 
useful under higher pressure, there- 
‘by increasing the efficiency of the 
‘installation, Mr. Anderson exphiined. 
| «The high pressure steam ayill be 
| used ia w special new turbine where 
jit ‘will expand: in .twenty separate 
vteps down to the prpseure of. the 
| other turbines, where ft will Le used 


{ 
| ADDS TO EFFICIENCY. 
i 


again,” He said. 


builer ig sufficient to lift four adults, 
could their welght be ‘concentratet 
v Tcettt piece, Water released 
wm this boiler through a’ efficient 
sfirehose nozzle would 3.00" 
feet inte the al 
the height of the 








n 
3 
c 
3 
o 


r, om fi 
M« jestic .1-:iiding. 





n | 


YrporTa 


















POWER PLANT 
December 15, 1926 ENGINEERING 


(HIGH PRESSURE BOILER 


Six years ago Lakeside was a 
center of great interest over re- 
sults secured through Lopulco 
Pulverized Fuel Systems. 


Today interest centers on the yY 
new high pressure boiler in- og 
stalled at Lakeside. — 


Coxe Stoker 


192 





Type E Stoker 


This high pressure boiler is tps 


Type K Stoker 


fired by Type H Stoker 


Green Natural 
Draft Stoker 


Green Forced 


The Lopulco Pulverized |<." 





Furnaces 


C-E Air 
Fuel System Ye 
in conjunction with vA (Pulverized 


C-E Furnace Walls Cveyon 


and Equipment 


C-E Air Heaters 


Inomeerm 


a! ek Offices throughout the World 


VALEOMBUSTION ENGINEERING CORPORATION 
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The free and unrestricted circula- 
tion provided by the full tube area in 
the path of water travel found in the 
Connelly maintains even temperature 
in all parts of the boiler, eliminates 
steam pockets and prevents unequal 
expansion stresses. 


THE D. CONNELLY BOILER CO. 
1170 Ivanhoe Road Cleveland, Ohio e 








UNION BOILERS 


For nearly forty years the Union _ sures up to 400 lbs., in practically 
Iron Works have beenconcentrat- all sizes. 

ing in the development and manu- Also makers of Horizontal Re- 
facture of high pressure steel boil- turn Tubular and Union Univer- 
ers exclusively and of- sal Fire Tube Boilers, 
fer the Union Water having one of the 
Tube Boilers in both U N I O N largest and most mod- 
the horizontal straight IRON ern boiler manufac- 
tube longitudinal and WORK Ss turing plants, with 
cross drum designs sales representatives 
and the vertical bent ERIE, PA. in all principal cities 
tube types, for pres- to serve you. 











[japgstrom Remarkable Efficiencies 





Shown by 


NEEDED IN EVERY .& 7 eres 


Fe. Boil 
BOILER P LANT : rH mn 
70% of the heat in the stack gases is returned to the furnace, aia = ~— ps Furnace Walls 


with the following results: 
. Fuel tonnage decreased about 15%. Each a unit in itself, yet an integral part of the boiler proper 


A ee and capacity increased. Surveys and Tests by outside Engineers forwarded on request 
Cheapest fuels burned. 


- Ideal furnace conditions. BADENHAUSEN CORPORATION 


SEND FOR OUR BULLETINS 
General Office and Works 


THE AIR PREHEATER CORPORATION : 
28 Gessiienes theet Cornwells Heights, Bucks County, Pa. 
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Improved Header Construction 
WiCKES 
Horizontal Cross Drum 


Water Tube Boiler 





2 


7 


: \ 7 


Economy 

Dry Steam 
High Ratings 
Straight Tubes 


Write for free descriptive 
literature. 


This header consists of a 
cover sheet backed into a 

tube sheet formed with a deep 
flange to a large radius. A 
SINGLE JOINT to rivet—A 


The Wickes Boiler Co. 


Saginaw, Mich. 


SINGLE JOINT to caulk. No seam to expose to the hot SALES OFFICES: , 
gases. Depth of headers proportioned to prevent counter New York, 501 Fifth Ave. Chicago, 33 So. Clark St. 
currents. Hydraulic machine-riveted. The very best—an aan oe 1116 castle bolle en ae 
ideal header—Designed and Patented by WICKES. ‘ f PL 












C-H Standard 
Water Tube Boiler 


The C-H Water Tube Boiler 


All Steel Construction 


Vertical or Horizontal Baffle, inside type 
forged steel handhole plates. Units of any 
size for any purpose. We also build Hori- 
zontal Tubular and Marine Type Boilers. 


The Casey-Hedges Company 


Chattanooga 
Branches in all principal cities 








“Circulation the 
basis of true boiler 
efficiency” 


is proven by 


Nuway Boiler 


performance 


70° differential between uptake 
temperature and corresponding 
steam temperature at _ rating. 
Under 600° at 300% of rating 
| at 150 Ib. W. P. 

Fully protected by patents Write for Operating Data 


| Howard J. Webster, Engineer Built from 50-350 H. P. 


702-4 Harrison Bldg. 
Steddetie, So NUWAY BOILER & ENGINEERING CO. 
53 W. Jackson Bivd., Chicago, Ill. 


WEBSTER BOILERS 


DEVELOP HIGH 
OVERLOADS— 


50% Guaranteed 































































POWER PLANT 
ENGINEERING December 15, 1926 























HEINE BOILERS 


The installation of three Heine Long-drum Boilers in the Central 
High School, Johnstown, Pa. {pictured above] is merely typical 
of the widespread use of Heine equipment. Heine Boilers, Built 
by Heine, are furnished in all types, ratings and capacities:—Long- 
drum, Cross-drum {either horizontally or cross baffied} and Bent 
Tube—in addition to special construction such as Water-cooled 
Arch Supports, Water-cooled Walls, etc. Advisory service and 
catalogues on request. 
FY ON 


“Boilers Boilers built by Heine are boilers built for superior performance. 
Built b Correct design and workmanship that meets the most exacting 
y requirements have always insured a product fully measuring up 


HEINE?” wo the highest quality standards. 


Heine Roilerfompany 


INCORPORATED 
5319 MARCUS AVE. ST. LOUIS, MO. 


VES 
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EVERY INSTALLATION A SEPARATE 
ENGINEERING PROBLEM! 


HE Ladd Water Tube Boil- 

er has been developed to 
meet requirements of heavy 
duty and sustained overloads, 
and the design combines econ- 
omy of operation and a small 
expense of upkeep with a great 
adaptability to all combinations 
of size, grade of fuel, pressure, 
overload capacity, superheat 
and space requirements. 


Each installation is approach- 
ed as a separate engineering 
problem and the various factors 
involved determine the details 


of the boiler offered. 


Construction Features 


All types built in accordance with the A. S. M. E. Suspension outside of brickwork carries all loads due 
boiler code. to boiler, stack, superheater and thrust of arch. 


There are no hand hole plates used. All openings are effectively sealed against air leaks 
No stay bolts or flat surfaces. and provision is made for independent expansion of 
Ample allowance is made for removing single tubes fire and common brick. 

without disturbing any other tube. ; There are types for use with all kinds of fuel and the 
All pressure parts of wrought or cast steel construction. construction can be varied to suit any special 


Every part of the boiler is accessible. conditions. 


LADD WATER TUBE, BOILER COMPANY 


International Combustion Engineering Corporation 
FIRST NATIONAL BANK BUILDING, PITTSBURGH, PA. 


NEW YORK OFFICE: 43 Broad Street CHICAGO OFFICE: 528 McCormick. Building 
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BEFORE YOU BUY 
THOSE BOILERS ~ 


BOILER is something that ordinarily you 
buy but once. A good boiler should last 
a life-time. Therefore, it is important to bear 
in mind your possible future power require- 
ments when you invest in a new boiler. 










Before you are prepared to analyze your 
power requirements and to select the boiler 
which best fits those requirements, you must 
consider the whole cost of producing steam, 
including operation, maintenance and use- 


ful life. 






A long list of nationally known concerns, 
which bought their first boilers on such a 
basis, have Edge Moor Boilers. As fast as 
they have made extensions, they have added 
more Edge Moor units, showing that their 
original selection was justified by per- 
formance. 













In considering your new power plant or ex- 
tensions to your present boiler room, you 
will find much helpful information in the 
Edge Moor catalog. 


EDGE MOOR IRON COMPANY 
Established 1868 
EDGE MOOR, DELAWARE 


New York Chicago St. Paul Boston 
Pittsburgh Charlotte Los Angeles 


Twelve Edge Moor Boilers at United 
States Glue Co., Carrollville, Wis. 
Four of these boilers have been in 
continuous service for twenty-five 
years, and are still in excellent 
condition. 


EDGE MQOR — 
Water Tube IDOILE 


et) FOR [od ob - > DP, OP > © oD on OS >P Oe -1 Or OP. 6 O22 OS 
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The 











Purposes 


Elesco Engineering 
again expresses its ad- 
vanced thinking in the 
Elesco desuperheater. 
It is an effective, inter- 
changeable link be- 
tween high pressure 
and low pressure boiler, 
prime mover and auxil- 
iary operation. Auto- 
matic control of tem- 
peratures under vary- 
ing steam requirements 
. insures greater safety 
and opens up new pos- 
sibilities in the use of 
steam for process work 
and general industrial 


purposes. 








per Hour 























Typical Application of Elesco Desuperheater 
its in iti 


Built as single unit from 25,000 to 1,000,000 Ib. steam per hr. 
e 


Farther particulars on req 





17 East 42nd Street, NEW YORK 


Represented in 


Birmingham Boston Charlotte 
Kansas City Memphis New Orleans 
Canada: The Superheater Company Limited, Montreal 


Atlanta 
Houston 





Salt Lake City 
San Francisco 



















DESUPERHEATER 


Features of the © 


Elesco 
Desuperheater 


The steam does not 
come in contact with 
the water 


No danger: of water 
reaching prime 
mover. 


Accurate temperature 
control over entire 
range of steam re- 
quirement. 


Corrosion of tubes 


avoided. 
Minimum scale. 


Contains minimum 
amount of heating 
surface. 


THE SUPERHEATER COMPANY 


Peoples Gas Bldg.. CHICAGO @ Union Trust Bldg., PITTSBURGH 


Denver 
St. Paul 
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VERTICAL HEADER 
SECTIONAL 


FORGED STEEL 


650 LBS. WORKING PRESSURE 


WATER TUBE 
BOILERS 


WITH CROSS DRUM OR 
LONGITUDINAL DRUMS 





THE WALSH @ WEIDNER 
BOILER CO. 


Chattanooga, Tenn. 
Branch Offices in Principal Cities 

















THE BABCOCK & WILCOX COMPANY 


85 LIBERTY STREET, NEW YORK 


Builders since 1868 of Makers of Steam Superheaters 
Water Tube Boilers since 1898 and of Chain Grate 
of continuing reliability Stokers since 1893 


BRANCH OFFICES BRANCH OFFICES 


BOSTON, 49 Federal Street DETROIT, no Buildin: 
PHILADELPHIA, Packard Building NEW ORLEAN 344 coo Str 


PITTSBURGH, Farmers Deposit Bank Building 

CLEVELAND, Guardian Building DENVER TEXAS, 1011 “3 Electric Building 
CINGINN, , Marguetis Becht SALT LAKE CITY, 405-6 Kearns Building 
ATLANTA, Candler Building =e Works SAN FRANCISCO, Sheldon Building 
PHOENIX, ARIZ., Heard Building LOS eee. 404-6 Central Building 





Bayonne, N. J. SEATTL Smith Yay on Ae 
DALLAS, AEEAS, 200 Magee Desting, | Boke “oilo — HaVawa’ COSA. Cale aan 
PORTLAND, ‘OnE: 805 Gasco Building SAN JUAN, PORTO RICO, Royal Bank Bidg. 

















Fewer parts, quick renewal— 
Simple, rugged design— 
Longer life in 
service 


Duplex Strainers 


with Large Baskets—Globe Valves and tell- 
tale Rising Valve Stems— 


for Straining Water Send for 
and other liquids convenient chart 
Write for Bulletin 125 to aid in your selection 


Andale Engineering Co., 1600 Arch St. CHICAGO FUSE MFG. CO. 
PHILADELPHIA 1543 W. 15th St. CHICAGO, ILL. 






















































December 15, 1926 





POWER PLANT 
ENGINEERING 





Eliminate 
Costly 
Shutdowns 


EASILY J 


HERE ARE JUST TWO 
of the long list of Green 
products, among which are 
Aurand Commutator Slotters, 
Emery 4 Cyclone Blowers 
and Vacuum Cleaners, L. & 

Turning and Grinding 
Tools, Acme Commutator 
Polish and Acme Armature 
Washing Fluid. 

Acme Stones are made in 
any size or shape of standard 
quality and quickly grind and 
finish commutators and col- 
lector rings true and smooth. 

Acme Cement is ready. 
mixed, quick drying and non- 
conducting. It fills holes and 
pits and prevents grease and 
dirt accumulation between 
bars. 

Hundreds of plants are 
users. 























IPMENT CORPORATION 


Monaonock Brock CHICAGO, ILuinors 




















Calebaugh Brushes 
Do Give Better Service 


For Instance 


After 20 months’ service on a 
Westinghouse 1000 KW. Genera- 
tor at one of the largest steel 
mills in Pennsylvania, a grade No. 
712 Calebaugh Brush had worn 
but 5/16 of an inch, and had given 
perfect commutation without smut- 
ting or wearing of the commu- 
tator. 

This is but one of the hundreds of 


instances where Calebaugh brushes 
have proved their superiority. 















Have you a brush problem where 
we may be of service? 


CALEBAUGH 
SELF-LUBRICATING CARBON CO., Inc. 
1503 COLUMBIA AVE. PHILADELPHIA 
























































A C-H Dean Valve Con- 
trol Station. Red and 
green bull’s eyes always 

indicate position of valve. 
cases without shutting 


en by this oe 
Master of Emergencies 


—_ high pressure steam be let 








C-H Valve Units may be 
installed also on valves 
now in operation; in most 


into a cold line? Should human error 
or unauthorized tampering with the 
steam system cause any one of a score of 
emergency situations to arise in your 
plant? Are you equipped to meet it? 


Do you have that split-second valve 
control from a safe place that meets 
emergencies before fairly started? 


The C-H Dean Valve Control System gives 
complete, quick, remote control of valves 
from a central control panel or from conven- 
iently placed individyal C-H Control Sta- 
tions. In either case, a touch of the finger 
instantly starts a valve to open or close. The 
actual time of closing is but a fraction of that 


required by hand. A 


Exclusive C-H features insure 
positive operation at all times, 
under all conditions. 

In the every-day operation of the plant, 
C-H Dean Valve Control also makes a 
saving. The C-H booklet, ‘‘Modern Valve 
Control Practice,” gives complete infor- 


mation. Have you read this interesting 
booklet? If not, write today for your copy. 


The CUTLER-HAMMER Mfg. Co. 


Pioneer Manufacturers of Electric Control Apparatus 





1253 St. Paul Avenue 
MILWAUKEE, WIS. 


CUTLER@ HAMMER 


Dean Valve Control System 
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The trend of ind ary 
is decidedly towar: 
Cutler-Hammer Push 
ButtonControl. Merely 
a touch of the proper 
button right at the 
ine starts, accel- 
erates, decelerates, 
regulates the sj 
stops the motor as re- 
quired. The controller 
is placed in any safe, 
convenient location. 
Saves time, affords 
oo cont an pro- 
i eater safety—a 
ical 


log tepinadvance. 





Motors by themselves are only brute force 


The economies that electric power brings 
to industry depend on correct motor control 


Ir seems so simple—and yet in so many plants this basic 
truth is often neglected. 


Motors by themselves are only brute force! 


Engrave it on the minds of the men who design your 
equipment. Burn it into the memory of those who specify 
—those who buy. For today it is the battle cry in the 
fight to reduce manufacturing costs! 


Every motor you put into service offers the opportunity 
of minimum operating expense. It can save in power costs. 
It can speed up production. It can save in labor—that ma- 
jor item of manufacturing burden. But you are trifling with 
opportunity if you leave these possible economies to chance 
—these economies that result not from the mere installation 
of motors, but from the production efficiency you are able 
to obtain through. the perfect control of their brute force. 


Compétitive conditions today demand the accurate pow- 
ering of equipment. Plan your drives considering the work 
to be done. That means the choice of motor control equip- 
ment first—choice of the type of coitrol equipment that 


CUTLE 





affords maximum speed of production—that ties in closest 
with the manual operations involved. The proper type of 
motor can then be selected to give maximum results. 

Carry this story to the men of your plant! Have them 
check the motors you have in service. Like many other 
plants, you will find that modern motor control on many 
existing drives will pay for itself in a few months—and 
then add steadily to profits. 

If you desire, Cutler-Hammer field engineers will gladly 
counsel with your plant men or consulting engineers to 
determine where savings may be obtained—to show them 
the latest control equipment available for every need. 
Their recommendations are based on more than thirty 
years’ experience. This service is also offered for the plan- 
ning of new drives, and their co-operation does not place 
you under any expense or obligation. : 


The CUTLER-HAMMER Mfg. Co. 


Pioneer Manufacturers of Electric Control Apparatus 


1253 St. Paul Avenue Milwaukee, Wis. 


AMMER 





Industrial Efficiency Depends on Electrical Control 
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8 Pw This advertisement may be read 
: a . : ee | by an engineer who understands 
: electricity from A to Z. It may be 
read by an executive who knows 
little or nothing about it. Yet, both 
are interested in giving their plant 
equipment the finest protection 
they can secure. 
U-Re-Lite has been built out of an 
experience that dates back over 38 
years in the Circuit Breaker art. 
You can get nothing finer—nothing 
more dependable — nothing more 
economical and trouble-free in 
operation than U-Re-Lite—for 
absolute protection against the 
ever-present dangers of short cir- 
cuits and electrical overloads. 








: a 
Acopy of the ninety-six page U-Re-Lite 
handbook will be mailed on request 


a oat see 


mlncclt. 








U-RE-LITE “ * * I-T-E CIRCUIT BREAKERS 


THE CUTTER COMPANY — Established in 1888 — PHILADELPHIA, PENNSYLVANIA 





*¢ 
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There is Just as Much Difference 


in internal combustion engines for 
standby as there is between shoes, hats, 
overcoats or anything in which you 
discriminate. 

The specifications of the cheaper en- 
gines are dressed up like plausible oil 
stock and some engines are even made 


to look like 


Sterling Internal 
High } Combustion 


A small folder detatling the difference 1s yours 
for the asking 


At Moorestown, N. J., De Laval 2 stage 6-inch cen- 
trifugal pump, 1000 G.P.M., 170 ft. head, 1160 R.P.M., 
driven by GRC-6 cylinder 175 H.P. Sterling, also 
belted to 112 KVA, alternator, 1150 R.P.M. 


30 to 3000 H.P. at 1200 R.P.M. 


STERLING ENGINE COMPANY, Dept. C-10, Buffalo, N.Y., U.S.A. 











Kingsford-Webster 
Sectional 


Water Tube Boilers 


All steel construction. 
Built in all H. P. sizes for all pressures. 


CROSS DRUM TYPE 


Kingsford Foundry & Machine Works 
OSWEGO, NEW YORK 


HIGH GRADE 


Corliss Engines 


for belted or direct connected service 


ICE MACHINES 
Built by 
The Vilter 
. ‘Mfg. Company 
972 Clinton St. 


Milwaukee, Wis. 
Established 1867 


Chicago Office 
731 Monadnock Block 














vKO aR 
UNIFLOW ENGINES MEET THE 
DEMANDS FOR POWER IN INDUSTRY 


Bulletin RT-1 Describes Them 


NORDBERG MFG.CO. MILWAUKEE, wis. 
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THIS 
AMES Four Cylinder 


Vertical Una-Flow Engine 


is now serving the third year of a life 
sentence at hard labor in the Middle- 
sex County House of Correction, East 


Cambridge, Mass. 


There is no less than 
35000 H. P. more 


in daily operation in other plants in 
U. S. and foreign countries. 


Ames Una-Flow Engines 


are also built in single cylinder hori- 
zontal type, for any desired service. 
Bulletins sent on request. 

Bailt by 


AMES IRON WORKS, Division of 
Pierce, Butler & Pierce Mfg. Corp. 
OSWEGO, N. Y. 


High Pressure Low Pressure 
Power Boilers Heating Boilers 








ENS A A ER AA NE A aoe 
























a ! cA — 


| ADMITTANCE” 
to Your Plant 


pclae sit be one re ai 

This card, issued by the Underwriters’ Laboratories, means 
more than anything we can tell you about the proven depend- 
ability of Climax Engines. In selecting the Power for operating 
any make of Pump, remember that the first and only Engine to 
be listed as Standard by the Underwriters’ Laboratories for 
driving Multiple-Stage Centrifugal Pumps of 750 and 1000 gallon 
capacities is— 











The “Trustworthy” asine 


y Pump Manufacturer or his Agents will supply Climax 
heres if you specify it. 
Write for Bulletin I 


CLIMAX ENGINEERING CO., 44 W. 18th Ave., Clinton, Ia. 


Eastern Branch: 30 E. 42nd St., New San Francisco, Calif.: Coast Ma- Madison, Wis.: Wisconsin Machine 
York, N, Y. we | et 829 Yoloem ae & Foundry Co. 
rm. m, a.: eiser - Gelsmer 
(Climax 6-Cylinder Model ROU, Creda Can, Ot Taner Bis. Engr. Co., 1308-9 American ‘Trust Minneapolis, Minn.: | Wm. H. Zlegler 
wi r or moun on cas‘ , Bldg. o A 
iron side rails, with extended oe ys vreed F ad Harris Trust Boston, Mass.: Rapp-Huckins, 59 Portland, Ore.: J. L. Latture Equip- 
sub-base to which pump is : +» cago, Ill. Haverhill St. ment Co., 354 Belmont St. 
bolted New Orieans, La.: Woodward, Wight Denver, Colo.: The Hendrie & Bolt- St. Louis, Mo.: Tulley Equipment 
; & Co., 451 Howard St. ae mite. & Supply Co., 1621-39 Co., 2339 Pine St. 
Southwestern Branch: P. J. Dasey, Indianapolis, Ind.: Carl Dunning Omaha, Neb.: Interstate Machinery 
Hotel Wells, Tulsa, Okla. Supply Co.. 204 W. Maryland St. & Supply Co. 
Los Angeles, Calif.: Coast Machinery Jacksonville, Fla.: Construction Equip- Montreal, Que., Can.: Edward C, 


Corp., 464-66 E. 3rd St. ment Co., 437 East Bay St. Dingman, 1005 Keefer Bldg. 
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The Heart of the 


Boiler Room—., 


the stoker 
and fan 
drives— 


That’s where you need 
the power, compactness, 
dependability and rugged- 
ness that’s built into 


Troy soi, Engines 


T “S.H” 
to drive stokers and fans, ype 
that is built by specialists 5to40B.H.P. 
especially for the purpose, -_ the ideal drive for 
and forestall trouble, re- stokers, fans, etc., as 
pairs and failures that may it has: 
shut down the whole plant eetibe. ae ae 
if less dependable units are well-balanced 
used. Economical of steam strength in all parts, 
and sold at a remarkably Correct and perma- 
. nent oiling system, 
low eters because of quan- Low maintenance and 
tity production. Write for operating cost. 
illustrated Bulletin H. Consult us. 


Install this special unit 


Troy 33°o, Engines 


capacities to 200 B. H. P. 


These engines are designed for heavy duty, close 
speed regulation and a high overall economy. They 
are the result of over 35 years’ experience and 
specialization in building steam engines. Positively 
lubricated and completely enclosed. The oil pump 
is operated from the main eccentric and is abso- 
lutely dependable. Furnished to operate on 200 Ib. 
pressure and high superheat. 


Troy Engine & Machine Co. 


Troy, Pennsylvania 
Chicago Office, 118 W. Ohio St. 


Riley Ene inceriog. & Supply Co., Ltd., 
360 Dufferin St., Toronto, Canada 


THE TERRY 4} 
TURBINE 


More than 10,000 Terry Turbines now in operation. 
There is a type to meet your particular needs. Terry 
gi are ilable for consultation and advice on any 
problem involving the use of a turbine. Write for informa- 
tion, stating your steam conditions and power requirements. 


The Terry Steam Turbine Co. 
Hartford, Conn. 











The 
“Universal Unaflow” 


The Most Economical Steam 
Engine Ever Built 


Built only by 


THE SKINNER ENGINE CO. 
ERIE, PA. 
Branch Offices in all Principal orite 








Harrisburg 
Engines 


Single Valve Corliss Valve 
Dual Clearance Unaflow 


Write for Bulletins now 


Harrisburg Foundry & Machine Works 
Harrisburg, Pennsylvania 
Offices in All Principal Cities 





Troy Automatic Self-Oiling En- 
gine (capacities 5 to 200 B. -) 
a to electric gen- 
erator. 



























= 
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BUILT 





FOR CONTINUOUS 





BEAVY DUTY 


SERVICE 














ENGBERG Direct 
and Alternating 
t Generating 
Sets are very econ- 
omical for peak, 
night, and 
loadsin e plants 
and for load in 


small plants. 





A Few Users of ENGBERG 


Engines and Generators 


American Seating Company 

Standard Oil Company 

Owens Bottle Company 

Pet Milk Company 

AmericanCar & Foundry Com- 
pany 

Pennsylvania Railroad Com- 
pany 

Continental Motors Corpora- 
tion 

Champion Coated Paper Com- 
pany 

or Construction Com- 


po te Midhaied Cement Com- 


pany 
Baxter Laundry Company 
_ The Texas Company 
Carnegie Steel Corporation 
Ward Baking Company 


Brown Shoe Company 

Grasselli-Chemical Company 

Central Leather Company 

Yonkers Ice Company 

Bear Brand Hosiery Company 

United States Gypsum Com- 
pany 

New York Central Lines 


American Steel & Wire Com- 


pany 
State of New York 
Westinghouse Electric & Man- 
ufacturing Company 
Ford Motor Company 
The Palmolive Corporation 
Northern Paper Mills 
Baltimore & Ohio Railroad 
Illinois Power Company 
VU. S. Steel Corporation 
Buick Motor Company 


ENGBERG’S ELECTRIC & MECHANICAL WORKS 
814 Vine Street, St. Joseph, Michigan, U.S. A. 


ENGBERG 


| 

























‘ioe -TWO page 

tive and illus- 
trated bulletins will be 
sent on request. 

No. 105, Direct Current 
Generating Sets, 

No. 801, Alternating 
CurrentGenerating 
Sets, 

No. 302, Vertical, En- 
closed, Self-oiling 
Engines, 

No. 601, Direct and AL 
ternating Current 
Generators. 



































ENGINES 
GENERATING 
SETS 






GENERATORS 
MOTORS 
SWITCHBOARDS 

















THE RESULT OF THIRTY YEARS PRACTICAL EXPERIENCE 
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This 
machine 
balances 
vibration 
out of 


KERR f 
TURBINE, |= 


rotors | 


Kerr Turbine rotors are accurately balanced dynamically on 
the specially designed machine illustrated above. This ma- 
chine is extremely sensitive and with it an accurately true 
balance is obtained. 


A balanced rotor running in heavy, cool bearings and sup- 
ported by all-around rugged construction in every part of the 
turbine makes certain the smooth and reliable operation of 
Kerr Mechanical Drive Turbines. 


rama sass vasa (PRODUCTS ) 


WELLSVILLE.NY , seeeaemaled 
REDUCTION GEARS. 


DEAERATORS.HEATERS. 
CONDENSERS. AIR 
EJECTORS, AUTOMATIC 


&NON-RETURN VALVES 
BLOW-OFF VALVES. 














GREASE EXTRACTORS, 
>\ STRAINERS, SEPARATORS Cc 














mechanical drive 
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HE cupola blower shown delivers 5600 cu. ft. per min. 
against 31 inch water column pressure, running at 4000 
r.p.m., although the driving motor speed is only 1000 r.p.m. 
By using De Laval speed transforming gears, standard speed 
motors or internal combustion engines can be employed for 
driving moderate and high speed machinery. These compact, 
self-lubricated gears require no attention further than main- 
taining the proper oil level. 


De Laval 


Steam Turbine Co., Trenton, N.J. 


LOCAL OFFICES: LOCAL OFFICES: 












Atlanta Cleveland Helena Los Angeles Philadelphia San Francisco 
Boston : Denver Honolulu Montreal Pittsburgh Seattle 
Charlotte Duluth Houston New Orleans posinad, Ore. Spokane 
hicago Havana Indianapolis New York St. P Toronto 
Kansas City Salt Take City Vancouver 575 











erm abe of Steam Turbines, yoda wads mps | , Centrifugal Blowers and Compressors, 


Double Helical 
Gears, Worm Gears, Hydrau fie Tirbines” Flexible Couplings and Special Centrifuge 


1 Machinery 
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a the World’s Largest Gai Holder 


N the illustration here shown are eight centrifugal pumps, each 
driven by a Westinghouse Mechanical Drive Turbine. 


These pumps, manufactured by the Warren Steam Pump Company, 
Warren, Mass., are for varied service and operate at different speeds 
and against widely varied heads. 






They serve as auxiliaries in the illuminating gas-making machines 
that operate in connection with one of the world’s largest gas holders 
(capacity 15 million cubic feet) installed by the Public Service Pro- 
duction Company for the Public Service Electric and Gas Company. 


The range, flexibility and efficiency of Westinghouse Mechanical 
Drive Turbines enable them to successfully meet almost any condition 
of pump drive service. 









Westinghouse Electric & Manufacturing Company 
South Philadelphia Works South Philadelphia, Pa. 
Sales Offices in All Principal Cities of 
the United States and Foreign Countries 


\Westing noms 
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SOME INSTANCES OF 


DEPENDABILITY | 


ALLIS-CHALMERS 
STEAM 
TURBINES 

















Union Pacific Coal Co.—After fourteen years of service, 
inspection showed blading in practically perfect condition. All 
blading in this Turbine was the original blading as shipped with 
the unit. 

Stark Electric R. R. Co—Turbine No. 7 built in 1906 still 
in continuous daily operation. 

The Langeley Mills—Six years of continuous Turbo-Gen- 
erator service with practically no repair cost. 

Illinois Steel Co.—Cylinder cover removed after six years’ 
service shows blading unaffected by erosion and corrosion. 
Turbine operated at loads varying from full load to no load 
within two or three seconds. 

The Ozark Smelting & Mining Co.—Negligible repair costs 
and maintained economy demonstrated by 7 years of continuous 
operation. 

Operating records speak for themselves. 

Before purchasing, ask any owner or operator of an Allis- 
Chalmers Turbine. 








ALLIS-CHALMERS MANUFACTURING(O. 


MILWAUKEE, WIS. U.S.A- 





a 
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